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ʇʃɽʅɸʈʅʆɽ  ɿɸʉɽɼɸʅʀɽ 
 
 

ʉɽʂʎʀʗ 1 
 

ʀʅʌʆʈʄɸʊʀʂɸ ʀ ʄɸʊɽʄɸʊʀʂɸ 
 

ʄ.ɼ. ɽɾʅʁɽʇɻɹ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ 

ʈʆʃʔ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ ʇʈʀ ʇʆɼɻʆʊʆɺʂɽ 

ʂɸɼʈʆɺ ɺ ʉʌɽʈɽ ɹʋʍɻɸʃʊɽʈʉʂʆɻʆ ʋʏɽʊɸ 
 
ʊ.ɿ. ʃɹʉɹʋɹɺɹʆʇɻɹ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ  

ɼʀɸɻʆʅɸʃʀɿɸʎʀʗ ʉ ʇʈʀʄɽʅɽʅʀɽʄ ʇɸʈɸɼʆʂʉɸ ɹɽʈʈʀ 
 
ʊ.ʆ. ʃʇʆɾɻɹ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ʇʈʀʄɽʅɽʅʀɽ ʆɹʃɸʏʅʆɻʆ ʉɽʈɺʀʉɸ MICROSOFT ONEDRIVE  

ɼʃʗ ʆʈɻɸʅʀɿɸʎʀʀ ʇʈɸʂʊʀʏɽʉʂʀʍ ɿɸʅʗʊʀʁ  
 
ɹ.ɺ. ʆʁʃʇʄɾʆʃʇ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ 

ʆ ʌʆʈʄɸʃʀɿɸʎʀʀ ʀʊɽʈɸʎʀʆʅʅʓʍ ɿɸɼɸʏ: ʆʇʀʉɸʅʀɽ 

ʇʈɽɼʄɽʊʅʆʁ ʆɹʃɸʉʊʀ ɺ ʗɿʓʂɽ ʃʆɻʀʂʀ ʇʈɽɼʀʂɸʊʆɺ 
 
ʋ.ɼ. ʈʄʇʋʆʁʃʇɻɹ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ 

ʉʆʎʀɸʃʔʅʓɽ ʉɽʊʀ ʀ ʀʍ ɺʃʀʗʅʀɽ ʅɸ ʇʆʃʔɿʆɺɸʊɽʃɽʁ  

ʀʅʊɽʈʅɽʊɸ 

 
ʁ.ɼ. ʈʇʄɾɼɾʆʕʃʇ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ 

ʆʈɻɸʅʀɿɸʎʀʗ ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʆʁ ʉʊʈʋʂʊʋʈʓ ʅɸ ʆʉʅʆɺɽ 

ʆʇʊʀʄʀɿɸʎʀʆʅʅʓʍ ʄʆɼɽʃɽʁ 

 
ʆ.ʍ. ʊʋʁʍʌʋʁʆɹ, 
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ 

ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ɺ ɼɽʗʊɽʃʔʅʆʉʊʀ ʖʈʀʉʊɸ 
 



  

ʄ.ʅ. ʋʌʃɾʆʇɻɹ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ 

ʄɽʊʆɼ ʌʀʂʊʀɺʅʓʍ ʆɹʃɸʉʊɽʁ ɼʃʗ ʄʆɼɽʃʀ ʆʂɽɸʅɸ 
 
ʊ.ʇ. ʐʌɼɹʂ, 
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ 

ʂʆʈʇʆʈɸʊʀɺʅʓɽ ʉɽʊɽɺʓɽ ʍʈɸʅʀʃʀʑɸ ɼɸʅʅʓʍ 
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ʕʂʆʅʆʄʀʂɸ ʀ ʋʇʈɸɺʃɽʅʀɽ 
 
ɿ.ʊ. ɹʂʅɾʑɾɻɹ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ 

ʉʊʈɸʊɽɻʀʏɽʉʂʆɽ ʄɸʈʂɽʊʀʅɻʆɺʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ ɺ 

ʕʇʆʍʋ ʇʈɽʆɹʈɸɿʆɺɸʅʀʁ 
 
ʊ.ʋ. ɹʄʁɺɾʃʇɻ, 
ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʘʚʘ ʂʘʟʘʭʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠ 
ʤʠʨʦʚʳʭ ʷʟʳʢʦʚ ʠʤ. ɸʙʳʣʘʡ ʭʘʥʘ, ʜʦʢʪʦʨ ʁ ʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ 

ʉʀʅɽʈɻɽʊʀʏɽʉʂʀɽ ʆɾʀɼɸʅʀʗ ɺ ɽɸʕʉ ʉ ʋʏɸʉʊʀɽʄ ʈʆʉʉʀʀ, 

ɹɽʃɸʈʋʉʀ, ʂɸɿɸʍʉʊɸʅɸ, ɸʈʄɽʅʀʀ ʀ ʂʓʈɻʓɿʉʊɸʅɸ 

 
ɹ.ʆ. ʃɹʀʁɾɻɹ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 
ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ 

ʆʇʈɽɼɽʃɽʅʀɽ ʅɸʇʈɸɺʃɽʅʀʁ ʈɽɸʃʀɿɸʎʀʀ ʉʊʈɸʊɽɻʀʀ ʅɸ 

ʆʉʅʆɺɽ ʈɸɿʈɸɹʆʊʂʀ ʄɸʊʈʀʎʓ ʄɸʂ-ʂʀʅʉʀ 

 
ɻ.ɹ. ʃɹʐɹɾɻ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ɻ ʢʦʥʦʤʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ 

ɸʅɸʃʀɿ ɼʀʅɸʄʀʂʀ ʇʈʆʀɿɺʆɼʀʊɽʃʔʅʆʉʊʀ ʊʈʋɼɸ ɺ 

ʈɽʉʇʋɹʃʀʂɽ ʂɸɿɸʍʉʊɸʅ 
 

ʉ.ʃ. ʅʁʀɹʅɺɾʃʇɻɹ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ 

ʕʂʆʅʆʄʀʏɽʉʂʆɽ ʈɸɿɺʀʊʀɽ ʈɽʉʇʋɹʃʀʂʀ ʂɸɿɸʍʉʊɸʅ ʀ 

ʅɽʂʆʊʆʈʓɽ ʆʉʆɹɽʅʅʆʉʊʀ ʄʀʈʆɺʆʁ ʕʂʆʅʆʄʀʂʀ 
 

ʉ.ʇ. ʊɹʄʁʅɺɹɾɻɹ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ 



  

ʈɽɿʋʃʔʊɸʊ ʇʈʆʀɿɺʆɼʉʊɺɸ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆɻʆ ʋʏʈɽɾɼɽʅʀʗ 

ʂɸʂ ʆɹʈɸɿʆɺɸʊɽʃʔʅɸʗ ʋʉʃʋɻɸ 
 

ʄ.ʅ. ʊʅɾʋɹʆʆʁʃʇɻɹ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ 

ʇʈʆɹʃɽʄʓ ʇʈʀʄɽʅɽʅʀʗ ʅɼʉ ɺ ʅɸʃʆɻʆɺʆʁ ʉʀʉʊɽʄɽ 

ʂɸɿɸʍʉʊɸʅɸ 

 
ɹ.ʁ. ʋʄɾʌɿɹʆʇɻɹ, 
ʟʘʚʝʜʫʶʱʘʷ ʢʘʬʝʜʨʦʡ ʧʨʘʚʘ ʐʢʦʣʳ ʧʨʘʚʘ ɸʣʤʘʪʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʤʝʥʝʜʞʤʝʥʪʘ, ʢʘʥʜʠʜʘʪ 
ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ʇʈɽɼʇʆʉʓʃʂʀ ʀ ʊɽʅɼɽʅʎʀʀ ʈɸɿɺʀʊʀʗ ɺʅɽʐʅɽʊʆʈɻʆɺʆʁ 

ʇʆʃʀʊʀʂʀ ʂɸɿɸʍʉʊɸʅɸ ɺ ʋʉʃʆɺʀʗʍ ʀʅʊɽɻʈɸʎʀʀ ʀ 

ɻʃʆɹɸʃʀɿɸʎʀʀ 
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ʂʋʃʔʊʋʈɸ ʀ ʀʉʂʋʉʉʊɺʆ 
 

ɾ.ɹ. ɹʂɼʇɿʁʆʇɻ,  
ʤʘʛʠʩʪʨʘʥʪ ʢʘʬʝʜʨʳ ʨʝʞʠʩʩʫʨʳ ʪʝʣʝʚʠʜʝʥʠʷ ʠ ʦʧʝʨʘʪʦʨʩʢʦʛʦ ʠʩʢʫʩʩʪʚʘ ʂʘʟʘʭʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ 
ʘʢʘʜʝʤʠʠ ʠʩʢʫʩʩʪʚ ʠʤʝʥʠ ʊ.ʂ. ɾʫʨʛʝʥʦʚʘ 

ʌɸʅʊɸʉʊʀʏɽʉʂʀʁ ʄʀʈ ɺ ɿɸʈʋɹɽɾʅʆʄ ʀ ʂɸɿɸʍʉʊɸʅʉʂʆʄ 

ʂʀʅɽʄɸʊʆɻʈɸʌɽ   
 
ʊ.ʃ. ɹʎʅɾʋʇɻɹ, 
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʂʘʟʘʭʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʠʩʢʫʩʩʪʚ ʠʤʝʥʠ ʊ.ʂ.  ɾʫʨʛʝʥʦʚʘ 

ʂ ɺʆʇʈʆʉʋ ʆɹ ʀʉʊʆʈʀʏɽʉʂʀʍ ʌʀʃʔʄɸʍ 

 
ʅ.ʃ. ɺɹʃɾɾɻɹ, 
ʟʘʤʝʩʪʠʪʝʣʴ ʜʝʢʘʥʘ ʬʘʢʫʣʴʪʝʪʘ ʢʠʥʦ ʠ ʪʝʣʝʚʠʜʝʥʠʷ ʂʘʟʘʭʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʠʩʢʫʩʩʪʚ 
ʠʤʝʥʠ ʊ.ʂ.  ɾʫʨʛʝʥʦʚʘ, ʤʘʛʠʩʪʨ ʠʩʢʫʩʩʪʚ 

ʈɸɹʆʊɸ ʊɽʃɽɾʋʈʅɸʃʀʉʊɸ ɺ ʆʉɺɽʑɽʅʀʀ ʇʈʆɹʃɽʄ 

ʕʂʆʃʆɻʀʀ ʆʂʈʋɾɸʖʑɽʁ ʉʈɽɼʓ 

 
ɹ.ɾ. ɾʍʁʅʇɻɹ, 
ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʫʨʩʘ ʷʟʳʢʦʚʳʭ ʜʠʩʮʠʧʣʠʥ ʂʘʟʘʭʩʪʘʥʩʢʦ-ʈʦʩʩʠʡʩʢʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 
ʘʩʧʠʨʘʥʪʢʘ ʈʫʩʩʢʦʡ ʭʨʠʩʪʠʘʥʩʢʦʡ ʛʫʤʘʥʠʪʘʨʥʦʡ ʘʢʘʜʝʤʠʠ  

ʊʀʇʓ ʕɺʆʃʖʎʀʀ ʃʀʏʅʆʉʊʀ ɺ ʃɸɻɽʈʅʆʁ ʇʈʆɿɽ 

ɹ.ʅ.ʐʀʈʗɽɺɸ, ʆ.ɺ.ɺʆʃʂʆɺɸ, ɼ.ʉ.ʃʀʍɸʏɽɺɸ 

 
ɿ.ʁ. ʃɾʉʁʅʋɹɾɻɹ-ʊɹʋʔɺɹʄɽʁɾɻɹ, 
ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʨʝʞʠʩʩʫʨʳ ʪʝʣʝʚʠʜʝʥʠʷ ʠ ʦʧʝʨʘʪʦʨʩʢʦʛʦ ʠʩʢʫʩʩʪʚʘ ʂʘʟʘʭʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ 
ʘʢʘʜʝʤʠʠ ʠʩʢʫʩʩʪʚ ʠʤʝʥʠ ʊ.ʂ.  ɾʫʨʛʝʥʦʚʘ, ʟʘʩʣʫʞʝʥʥʘʷ ʘʨʪʠʩʪʢʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ  

ʈɸɹʆʊɸ ɸʂʊɽʈɸ ʅɸɼ ʈʆʃʔʖ ɺ ʂʀʅʆ  

 



  

ɾ.ʇ. ʃʌʋʌʃʇɻɹ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 
ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ʅɸɿɺɸʅʀʗ ʍʋɼʆɾɽʉʊɺɽʅʅʓʍ ʇʈʆʀɿɺɽɼɽʅʀʁ ʂɸʂ ʆɹʒɽʂʊ 

ʃʀʊɽʈɸʊʋʈʅʆʁ ʀɻʈʓ ʇʀʉɸʊɽʃɽʁ-ʇʆʉʊʄʆɼɽʈʅʀʉʊʆɺ 
 
ɾ.ɹ. ʃʌʑʌʅʇɻ, 
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʤʘʛʠʩʪʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ  

ʈɸɿɺʀʊʀɽ ʊʋʈʀɿʄɸ ɺ ʈɽʉʇʋɹʃʀʂɽ ʂɸɿɸʍʉʊɸʅ 
 

ʆ.ɹ. ʄɹɻʉʁʃ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʨʝʞʠʩʩʫʨʳ ʢʠʥʦ ʂʘʟʘʭʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʠʩʢʫʩʩʪʚ ʠʤʝʥʠ ʊ.ʂ. ɾʫʨʛʝʥʦʚʘ, 
ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʘʢʘʜʝʤʠʠ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ 

ʉʇɽʎʀʌʀʂɸ ʈɸɹʆʊʓ ʅɸɼ ɼʀʇʃʆʄʅʓʄ ʇʈʆɽʂʊʆʄ  

ʉʇɽʎʀɸʃʔʅʆʉʊʀ çʆʇɽʈɸʊʆʈʉʂʆɽ ʀʉʂʋʉʉʊɺʆè 

 
ɾ.ʅ. ʄʌʄʌɽʇɻɹ, 
ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 
ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ʉʆɺʈɽʄɽʅʅʓɽ ʀʅʊɽʈʇʈɽʊɸʎʀʀ ʐɽʂʉʇʀʈɸ ʂɸʂ ʉʇʆʉʆɹʓ 

ɸʈʍɽʊʀʇʀɿɸʎʀʀ ɸʈʍɽʊʀʇʀʏɽʉʂʆɻʆ 

 
ʆ.ʆ. ʆʁʃʇʄɾʆʃʇ, 
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʤʘʛʠʩʪʨ ʠʩʢʫʩʩʪʚʦʚʝʜʝʥʠʷ 

ʆʈʅɸʄɽʅʊɸʃʔʅʓɽ ʉʀʄɺʆʃʓ ɺ ʂʆʅʊɽʂʉʊɽ 

ʄɽɾʂʋʃʔʊʋʈʅʆʁ ʂʆʄʄʋʅʀʂɸʎʀʀ 

 
ʊ.ɺ. ʉɹʋʅɹʆʇɻɹ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 
ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ʈɸɿʈɸɹʆʊʂɸ ʅʆɺʆɻʆ ʋʏɽɹʅʆɻʆ ʇʆʉʆɹʀʗ ʂɸʂ ʈɽʐɽʅʀɽ 

ʅɸʋʏʅʆʁ ʇʈʆɹʃɽʄʓ 

 
ɹ.ʗ. ʉʇʅɹʆɾʆʃʇ, 
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʤʘʛʠʩʪʨ ʥʘʫʢ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʊʫʨʠʟʤè  

ʇɽʈʉʇɽʂʊʀɺʓ ʈɸɿɺʀʊʀʗ ʊʋʈʀʉʊʉʂʆʁ ʀʅʌʈɸʉʊʈʋʂʊʋʈʓ 

ʈɽʉʇʋɹʃʀʂʀ ʂɸɿɸʍʉʊɸʅ 

 
ʄ.ʊ. ʉʔɼɹʄʇɻɹ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 
ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ʈʆʃʔ ʀ ʉʋɼʔɹɸ çɺʃɸɼʓʏɽʉʊɺʋʖʑɽʁ ʀɼɽʀè ɺ ʈʆʄɸʅɽ 

ɼʆʉʊʆɽɺʉʂʆɻʆ çʇʆɼʈʆʉʊʆʂè 
 
ʁ.ʊ. ʊʃʇʊʆʘɼʁʆɹ, 



  

ʂʘʟʘʭʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɸʙʘʷ, ʤʘʛʠʩʪʨʘʥʪ 2 ʢʫʨʩʘ ʀʥʩʪʠʪʫʪʘ 
ʬʠʣʦʣʦʛʠʠ 

ʃʀʎʆ ʀ ʄɸʉʂʀ ɺʈʆʅʉʂʆɻʆ ʀ ɻʋʄɹɽʈʊɸ: ʉʈɸɺʅʀʊɽʃʔʅɸʗ 

ɺʀɿʋɸʃʔʅɸʗ ɸʅʊʈʆʇʆʃʆɻʀʗ ʇɽʈʉʆʅɸɾɽʁ 
 

ʅ.ɻ. ʊʇʄʇɻʕɾɻɹ,  
ʟʘʚʝʜʫʶʱʘʷ ʢʘʬʝʜʨʦʡ ʨʝʞʠʩʩʫʨʳ ʪʝʣʝʚʠʜʝʥʠʷ ʠ ʦʧʝʨʘʪʦʨʩʢʦʛʦ ʠʩʢʫʩʩʪʚʘ ʂʘʟʘʭʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ 
ʘʢʘʜʝʤʠʠ ʠʩʢʫʩʩʪʚ ʠʤʝʥʠ ʊ.ʂ. ɾʫʨʛʝʥʦʚʘ 
ʅ.ʅ. ɹɺɹɽʁɾɻɹ, 
ʤʘʛʠʩʪʨʘʥʪʢʘ ʢʘʬʝʜʨʳ ʨʝʞʠʩʩʫʨʳ ʢʠʥʦ ʂʘʟʘʭʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʠʩʢʫʩʩʪʚ ʠʤʝʥʠ ʊ.ʂ. 
ɾʫʨʛʝʥʦʚʘ 

ʕʂʈɸʅʀɿɸʎʀʗ ʂɸʂ ʉʀʄɹʀʆɿ ɸɺʊʆʈʉʂʆɻʆ ʀ 

ʂʆʄʄɽʈʏɽʉʂʆɻʆ ʂʀʅɽʄɸʊʆɻʈɸʌɸ  
 

 

ʉɽʂʎʀʗ 4 
 

ʆɹʑɽʆɹʈɸɿʆɺɸʊɽʃʔʅʓɽ ɼʀʉʎʀʇʃʀʅʓ 

 
ʅ.ɹ. ɹɺʁʑɾɻ,  
ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 
ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʜʦʢʪʦʨ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ʂ ɺʆʇʈʆʉʋ ʆ ʇʈʆɹʃɽʄɸʍ ɹɽɿʆʇɸʉʅʆʉʊʀ 

ɾʀɿʅɽɼɽʗʊɽʃʔʅʆʉʊʀ ɺ ʂɸɿɸʍʉʊɸʅɽ 
 

ɼ.ʃ. ɹɺʄɹɾɻɹ, 
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ 

ɺʃʀʗʅʀɽ ʃʀʏʅʆʉʊʀ ʃʀɼɽʈɸ ʅɸ ʂʆʃʃɽʂʊʀɺ ʂɸʂ 

ʇʈʆʌʉʆʖɿʅʋʖ ʆʈɻɸʅʀɿɸʎʀʖ 

 
ʊ.ɻ. ɹɽɾʉʁʎʁʆ,  
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 
ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪ ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʫʢ 
ʁ.ɻ. ɹɽɾʉʁʎʁʆɹ,  
ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʳʭ ʜʠʩʮʠʧʣʠʥ ɸʣʤʘʪʠʥʩʢʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʢʦʣʣʝʜʞʘ 
ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ 

ʕʂʆʃʆɻʀʏɽʉʂʀɽ ʇʈʆɹʃɽʄʓ ʂɸɿɸʍʉʊɸʅɸ: ʆʇʓʊ 

ʌʀʃʆʉʆʌʉʂʆɻʆ ɸʅɸʃʀɿɸ 

 
ʅ.ʃ. ɹʃʊɹʃɹʄʇɻɹ,  
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 
ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪ ʧʦʣʠʪʠʯʝʩʢʠʭ ʥʘʫʢ 

ɼʆɺɽʈʀɽ ʂɸʂ ɹɸɿʆɺʓʁ ʇɸʈɸʄɽʊʈ ʉʀʉʊɽʄʓ 

ɺɿɸʀʄʆɼɽʁʉʊɺʀʗ ʃʀʏʅʆʉʊʀ ʀ ɻʆʉʋɼɸʈʉʊɺɸ 

 
ɻ.ʆ. ɻɽʇɻʁʆ, 
ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 
ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪ ʧʦʣʠʪʠʯʝʩʢʠʭ ʥʘʫʢ 



  

ɸʅʊʀʏʅɸʗ ʊʈɸɼʀʎʀʗ ʆɹ ɸʈʍɸʀʏɽʉʂʆʁ ʕʉʀʄʅɽʊʀʀ ɺ 

ɸʌʀʅɸʍ 

 
ʄ.ɻ. ʀʁʆʇɻʕɾɻɹ, 
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ  

ʇʈʆɹʃɽʄɸ ɿɼʆʈʆɺʔʗ ɻʃɸɿ ʋ ʉʊʋɼɽʅʊʆɺ 
 
ʇ.ɹ. ʃʇʄʇʅɾʂʏɾɻɹ, 
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ 

ʂ ɺʆʇʈʆʉʋ ʆ ɼɽʗʊɽʃʔʅʆʉʊʀ ɻ.ɸ. ʂʆʃʇɸʂʆɺʉʂʆɻʆ ʅɸ ʇʆʉʊʋ 

ɻɽʅɽʈɸʃ-ɻʋɹɽʈʅɸʊʆʈɸ ʉʊɽʇʅʆɻʆ ʂʈɸʗ 
 
ɼ.ɻ. ʃʉʗʃʇɻɹ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 
ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ  

ʌʀɿʀʏɽʉʂɸʗ ʂʋʃʔʊʋʈɸ ɺ ʉɺɽʊɽ ʇʈʀʅʎʀʇʆɺ ʅʆɺʆɻʆ 

ʆɹʈɸɿʆɺɸʅʀʗ 

 
ʅ.ʊ. ʃʌʉʅɹʆʇɻɹ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 
ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ 

ʂ ɺʆʇʈʆʉʋ ʌʆʈʄʀʈʆɺɸʅʀʗ ʂɸɿɸʍʉʂʆɻʆ 

ʇʈʆʉɺɽʊʀʊɽʃʔʉʊɺɸ (ʅɸ ʇʈʀʄɽʈɽ ɾʀɿʅʀ ʀ ɼɽʗʊɽʃʔʅʆʉʊʀ 

ʏ.ʏ. ɺɸʃʀʍɸʅʆɺɸ) 

 
ʆ.ɹ. ʈɹʉʍʁʊɾʆʃʇ, 
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ 

ʆ ʈɸɿɺʀʊʀʀ ʀ ɺɿɸʀʄʆɺʃʀʗʅʀʀ ʌʀɿʀʏɽʉʂʀʍ ʂɸʏɽʉʊɺ 

ʉʊʋɼɽʅʊʆɺ 

 
ɹ.ʁ. ʊɾɽʄʇɻʊʃʁʂ, 
ʧʨʦʬʝʩʩʦʨ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, 
ʘʢʘʜʝʤʠʢ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ʇʈʆɹʃɽʄɸ ʇɽʉʊʀʎʀɼʆɺ ʀ ɺʆɿʄʆɾʅʆʉʊʀ ʆʏʀʉʊʂʀ 

ɿɸɻʈʗɿʅɽʅʅʓʍ ʀʄʀ ʇʆʏɺ ʂɸɿɸʍʉʊɸʅɸ 

 
ʁ.ɺ. ʏɾʈʃʇɻɹ, 
ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 
ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪ ʧʦʣʠʪʠʯʝʩʢʠʭ ʥʘʫʢ 

ʉʆʍʈɸʅɽʅʀɽ ʉɽʄɽʁʅʓʍ ʎɽʅʅʆʉʊɽʁ ʂɸʂ ʇʋʊʔ ʂ 

ʊʆʃɽʈɸʅʊʅʆʄʋ ʆɹʑɽʉʊɺʋ 
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ʇʉʀʍʆʃʆɻʀʗ  ʀ  ʇɽɼɸɻʆɻʀʂɸ 



  

 
ɼ.ʋ. ɹɺʁʋʇɻɹ, 
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ 

ʈʆʃʔ ɿɼʆʈʆɺʔɽʉɹɽʈɽɻɸʖʑɽɻʆ ʌɸʂʊʆʈɸ ɺ ʌʆʈʄʀʈʆɺɸʅʀʀ 

ʆʉʅʆɺ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ʂʋʃʔʊʋʈʓ ɼʆʐʂʆʃʔʅʀʂɸ 
 
ʋ.ʈ. ɻɹʊʕʃʇ, 
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ 

ʀʉʉʃɽɼʆɺɸʅʀʗ ʀʅʌʆʈʄɸʎʀʆʅʅʆ-ʇʉʀʍʆʃʆɻʀʏɽʉʂʆʁ 

ɹɽɿʆʇɸʉʅʆʉʊʀ ɺ ʆʊɽʏɽʉʊɺɽʅʅʆʁ ʀ ɿɸʈʋɹɽɾʅʆʁ 

ʇʉʀʍʆʃʆɻʀʏɽʉʂʆʁ ʃʀʊɽʈɸʊʋʈɽ 

 
ʈ.ʆ. ɽʅʁʋʉʁɾɻɹ, 
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ 

ʇʈʆɹʃɽʄɸ ɺʆʉʇʀʊɸʅʀʗ ʅʈɸɺʉʊɺɽʅʅʓʍ ʂɸʏɽʉʊɺ 

ʃʀʏʅʆʉʊʀ ʇʆɼʈʆʉʊʂɸ ʂɸʂ ɸʂʊʋɸʃʔʅʆɽ ʇʉʀʍʆʃʆɻʆ-

ʇɽɼɸɻʆɻʀʏɽʉʂʆɽ ʅɸʇʈɸɺʃɽʅʀɽ 

 
ɻ.ʊ. ʀʘɺʉɾɻɹ, 
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʤʘʛʠʩʪʨ ʩʦʮʠʘʣʴʥʳʭ ʥʘʫʢ ʧʦ 
ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʇʩʠʭʦʣʦʛʠʷè 

ʕʄʆʎʀʆʅɸʃʔʅʓʁ ʀʅʊɽʃʃɽʂʊ ʂɸʂ ʂʆʄʇʆʅɽʅʊ ʃʀʏʅʆʉʊʅʆ-

ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆʁ ʀɼɽʅʊʀʏʅʆʉʊʀ ʉʊʋɼɽʅʊʆɺ-

ʇʉʀʍʆʃʆɻʆɺ 
 
ʆ.ʊ. ʄɹɻʉʁʆɾʆʃʇ,  
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʤʘʛʠʩʪʨ ʧʩʠʭʦʣʦʛʠʠ  

ɸʅɸʃʀɿ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆɻʆ ɺʓɹʆʈɸ ʉʊʋɼɽʅʊʆɺ 

ʈɸɿʃʀʏʅʓʍ ʉʇɽʎʀɸʃʔʅʆʉʊɽʁ 
 

ɹ.ɻ. ʊɹʈɹ, 
ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ ɸʢʘʜʝʤʠʠ ʛʨʘʞʜʘʥʩʢʦʡ ʘʚʠʘʮʠʠ, ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-
ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ  

ʆʎɽʅʂɸ ɿʅɸʅʀʁ ʉʊʋɼɽʅʊʆɺ: ʂʈʀʊʀʏɽʉʂʀʁ ɺɿɻʃʗɼ 
 

ɹ.ʃ. ʊɹʉɺɹʊʇɻɹ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ 

ʈʆʃʔ ʇʈɸʂʊʀʂʀ ɺ ʇʈʆʎɽʉʉɽ ʇʆʃʋʏɽʅʀʗ ɺʓʉʐɽɻʆ 

ʆɹʈɸɿʆɺɸʅʀʗ 

 

ʄ.ʇ. ʊɹʉʊɾʆɺɹɾɻɹ, 
ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 
ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 



  

ʇʈʆɹʃɽʄɸ ʈɸɿɺʀʊʀʗ ʃʀʏʅʆʉʊʀ: ʉʆʎʀʆʂʋʃʔʊʋʈʅɸʗ 

ʇɸʈɸɼʀɻʄɸ  
 
ɹ.ʅ. ʊɾʅɺɹɾɻɹ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 
ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ʇʈʀʅʗʊʀɽ ʂɸʂ ɺɽʈʐʀʅɸ ʉɸʄʆʈɸɿɺʀʊʀʗ ʏɽʃʆɺɽʂɸ 
 

ʋ.ʊ. ʊʇʃʁʉɹ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʤʝʥʝʜʞʤʝʥʪʘ ʠ ʤʘʨʢʝʪʠʥʛʘ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʂʘʟʘʭʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 
ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʂ.ʀ. ʉʘʪʧʘʝʚʘ, ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ 

ʇʃɸʅʀʈʆɺɸʅʀɽ ʀ ʋʃʋʏʐɽʅʀɽ ʉʀʉʊɽʄʓ ʄɽʅɽɼɾʄɽʅʊɸ 

ʂɸʏɽʉʊɺɸ ɺ ɺʋɿɽ 
 

ʉ.ʃ. ʍɹʂʀʌʄʁʆ, 
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ 

ʂ ɺʆʇʈʆʉʋ ʆɹ ʆʎɽʅʂɽ ʋʉʃʆɺʀʁ ɺʓɾʀɺɸʅʀʗ ʆɹʑɽʉʊɺɸ 
 
ɹ.ɹ. ʎɹʆɹʆʘʆ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 
ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ʂʆʅʎɽʇʎʀʗ çʗè ʉʊʋɼɽʅʊʆɺ ɺ ʃʀʏʅʆʉʊʅʆ-

ʆʈʀɽʅʊʀʈʆɺɸʅʅʆʄ ʆɹʈɸɿʆɺɸʅʀʀ 

 
ʄ.ɹ. ʎɹʉɹʊɹʎɹʄ, 
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ 
ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ 

ɸʂʊʀɺʅʆ-ʊɺʆʈʏɽʉʂʆɽ ʇʈʀʉʇʆʉʆɹʃɽʅʀɽ ʉʊʋɼɽʅʊʆɺ ʂ 

ʋʉʃʆɺʀʗʄ ɺʋɿɸ 

 
ɾ.ɽ. ʐɹʃɾʆʇɻ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʠʩʪʦʨʠʠ ʂʘʟʘʭʩʪʘʥʘ ʠ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʳʭ ʜʠʩʮʠʧʣʠʥ ʂʘʟʘʭʩʢʦʡ ʘʢʘʜʝʤʠʠ 
ʪʨʘʥʩʧʦʨʪʘ ʠ ʢʦʤʤʫʥʠʢʘʮʠʡ ʠʤʝʥʠ ʄ. ʊʳʥʳʰʧʘʝʚʘ, ʢʘʥʜʠʜʘʪ ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʫʢ 
ʄ.ʋ. ʋɹʊɺʇʄɹʋʇɻɹ, 
ʤʘʛʠʩʪʨʘʥʪʢʘ ʂʘʟʘʭʩʢʦʡ ʘʢʘʜʝʤʠʠ ʪʨʘʥʩʧʦʨʪʘ ʠ ʢʦʤʤʫʥʠʢʘʮʠʡ ʠʤʝʥʠ ʄ. ʊʳʥʳʰʧʘʝʚʘ  

ʆ ʇʈʆɹʃɽʄɽ ʂɸʏɽʉʊɺɸ ʆɹʈɸɿʆɺɸʅʀʗ 

 
ʄ.ʈ. ʑʌʄʘʃ, 
ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 
ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪ ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʫʢ 

ʄɽʊʆɼʓ ɸʂʊʀɺʀɿɸʎʀʀ ʃʆɻʀʏɽʉʂʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ 
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ʖʈʀɼʀʏɽʉʂʀɽ ʅɸʋʂʀ 
 

ɹ.ʋ. ɻɹʄʁɾɻɹ, 



  

ʘʩʧʠʨʘʥʪʢʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ  

ɸʂʊʋɸʃʔʅʓɽ ʇʈʆɹʃɽʄʓ ʖʈʀɼʀʏɽʉʂʆʁ ʇʈɸʂʊʀʂʀ ɺ ʕʇʆʍʋ 

ʉɽʈʔɽɿʅʓʍ ʊʈɸʅʉʌʆʈʄɸʎʀʁ 

 
ɼ.ʆ. ɻɹʉɽɹɾɻ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʶʨʠʩʧʨʫʜʝʥʮʠʠ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ 
ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ 

ʆɹ ʆʉʆɹɽʅʅʆʉʊʀ ʀʉʇʆʃʅɽʅʀʗ ʅɸʂɸɿɸʅʀʗ ɺ ɺʀɼɽ 

ʃʀʐɽʅʀʗ ʉɺʆɹʆɼʓ ɺ ʆʊʅʆʐɽʅʀʀ ɾɽʅʑʀʅ 

 
ʇ.ɻ. ɻɾʉɺʇɻɹʘ, 
ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʶʨʠʩʧʨʫʜʝʥʮʠʠ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ 
ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʜʦʢʪʦʨ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ 

ɻʃʆɹɸʃʀɿɸʎʀʗ ʇʈɸɺɸ ʀ ʅɸʎʀʆʅɸʃʔʅʓɽ ʇʈɸɺʆɺʓɽ 

ʊʈɸɼʀʎʀʀ 

 
ʄ.ʈ. ʀɹʃʁʉʕɾʆʇʃ,  
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʶʨʠʩʧʨʫʜʝʥʮʠʠ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ 
ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ 

ɺʆʇʈʆʉʓ ɸɼʄʀʅʀʉʊʈɸʊʀɺʅʆɻʆ ʇʈʆʎɽʉʉɸ 

 
ɻ.ɹ. ʃʇɻɹʄɾɻ,  
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʪʝʦʨʠʠ ʧʨʘʚʘ ʠ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 
ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ 
ʊ.ɻ. ɹʉʎʁʈʇɻ, 
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʪʝʦʨʠʠ ʧʨʘʚʘ ʠ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ  

ʀʅʉʊʀʊʋʊ ɺɽʈʍʆɺʅʆʁ ɺʃɸʉʊʀ: ʀʉʊʆʈʀʗ ʀ ʉʆɺʈɽʄɽʅʅʆʉʊʔ 
 
ʁ.ɻ. ʅɾɿʁɺʇɻʊʃɹʘ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʶʨʠʩʧʨʫʜʝʥʮʠʠ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ 
ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ 

ʉʆʎʀɸʃʔʅʓɽ ʉʊɸʅɼɸʈʊʓ ɺ ʉʀʉʊɽʄɽ ʇʈɸɺʆɺʓʍ ʂʆʆʈɼʀʅɸʊ 

 
ɾ.ɹ. ʅʇʉʇʀʇɻɹ,   
ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʶʨʠʩʧʨʫʜʝʥʮʠʠ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 
ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ 

ʄɽɾɼʋʅɸʈʆɼʅʆ-ʇʈɸɺʆɺɸʗ ʈɽɻʃɸʄɽʅʊɸʎʀʗ ʇʈɸɺ ɼɽʊɽʁ 

 
ɼ.ʁ. ʈɹʉʑʁʆɹ, 
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʶʨʠʩʧʨʫʜʝʥʮʠʠ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 
ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ 

ʆ ʇɽʅʉʀʆʅʅʓʍ ʉʀʉʊɽʄɸʍ ʈɽʉʇʋɹʃʀʂʀ ɸɿɽʈɹɸʁɼɾɸʅ ʀ 

ʈɽʉʇʋɹʃʀʂʀ ʂɸɿɸʍʉʊɸʅɸ (ʉʈɸɺʅʀʊɽʃʔʅʓʁ ʇʈɸɺʆɺʆʁ 

ɸʉʇɽʂʊ) 
 
ʉ.ɾ. ʊɹɼɹʄɺɹɾɻɹ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʶʨʠʩʧʨʫʜʝʥʮʠʠ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ 
ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ 



  

ɺʀɼʓ ʂʆʅʊʈʆʃʗ ɿɸ ɼɽʗʊɽʃʔʅʆʉʊʔʖ ʄɽʉʊ ʉʆɼɽʈɾɸʅʀʗ 

ʇʆɼ ʉʊʈɸɾɽʁ ʀ ʉʆɹʃʖɼɽʅʀɽʄ ɺ ʅʀʍ ɿɸʂʆʅʅʆʉʊʀ  
 
ɿ.ʐ. ʊɹʄʁʅɺɹɾɻɹ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʶʨʠʩʧʨʫʜʝʥʮʠʠ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ 
ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪʘ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ 

ʆʇʈɽɼɽʃɽʅʀɽ ʇʆʅʗʊʀʗ çɻʈɸɾɼɸʅʉʂʆɽ ʆɹʑɽʉʊɺʆè  
 
ʆ.ʁ. ʊɻɾʉʐʃʇɻ,  
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʶʨʠʩʧʨʫʜʝʥʮʠʠ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ 
ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ 

ʂʆʅʉʊʀʊʋʎʀʗ ʉʉʉʈ 1936 ɻʆɼɸ ʂɸʂ ʅʆɺʓʁ ʐɸɻ ɺ ʈɸɿɺʀʊʀʀ 

ʉʆɺɽʊʉʂʆɻʆ ʂʆʅʉʊʀʊʋʎʀʆʅɸʃʀɿʄɸ 
 
ɼ.ʋ. ʊɾʋɾʆʇɻɹ,  
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʶʨʠʩʧʨʫʜʝʥʮʠʠ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ 
ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ 

ʂʆʅʉʊʀʊʋʎʀʆʅʅʆ-ʇʈɸɺʆɺʆʁ ʇʈʀʅʎʀʇ ɿɸʂʆʅʅʆʉʊʀ ɺ 

ɼɽʗʊɽʃʔʅʆʉʊʀ ʆʈɻɸʅʆɺ ɺʅʋʊʈɽʅʅʀʍ ɼɽʃ ʂɸʂ ɺɸɾʅɽʁʐɽɽ 

ʋʉʃʆɺʀɽ ɿɸʑʀʊʓ ʇʈɸɺ ʀ ʉɺʆɹʆɼ ʏɽʃʆɺɽʂɸ 

 
ʊ.ɿ. ʑɹʄʋɹʃɺɹɾɻ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʶʨʠʩʧʨʫʜʝʥʮʠʠ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ 
ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ 

ʅɽʂʆʊʆʈʓɽ ɸʉʇɽʂʊʓ ɿɸʑʀʊʓ ʕʂʆʃʆɻʀʏɽʉʂʀʍ ʇʈɸɺ  

ʏɽʃʆɺɽʂɸ ɺ ʋʉʃʆɺʀʗʍ ɻʃʆɹɸʃʀɿɸʎʀʀ 
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ʈʋʉʉʂʀʁ, ʂɸɿɸʍʉʂʀʁ ʀ ʀʅʆʉʊʈɸʅʅʓɽ ʗɿʓʂʀ 
 

ɾ.ʉ. ɹʉʀʁɾɻɹ,  
ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʤʘʛʠʩʪʨ ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʫʢ 

ʉʆʉʃɸɻɸʊɽʃʔʅʆɽ ʅɸʂʃʆʅɽʅʀɽ ʂɸʂ ʉʈɽɼʉʊɺʆ ʈɽɸʃʀɿɸʎʀʀ 

ɺʆɿʄʆɾʅʆɻʆ ʄʀʈɸ ɺ ʍʋɼʆɾɽʉʊɺɽʅʅʆʄ ʊɽʂʉʊɽ 
 

M.A. ɺʄʁʆʇɻ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 
ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ 

ʊɽʉʊʀʈʆɺɸʅʀɽ ʇʆ ɸʅɻʃʀʁʉʂʆʄʋ ʗɿʓʂʋ ʂɸʂ ɺɸɾʅʓʁ 

ʌɸʂʊʆʈ ʆʎɽʅʂʀ ɿʅɸʅʀʁ ʉʊʋɼɽʅʊʆɺ 

 
ɹ.ʋ. ɺʇʃɹɾɻɹ,  
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 
ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ʋʈɼʋ ʊɯʃɯ ʄɽʅ ʋʈɼʋ ʊɯʃɯʅɼɽɻɯ ʇʆʕɿʀʗ 
 



  

ɺ.ɽ. ɻɾʋʔʑɾɻɹ,  
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 
ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ 

THE NATURE OF SPEAKING AND ORAL INTERACTION  
 

ʇ.ʁ. ɻʄɹʊɾʆʃʇ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 
ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪ ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʫʢ 

ʆɹ ʋʉʃʆɺʀʗʍ ʈɸɿɺʀʊʀʗ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɻʆ ʗɿʓʂɸ 
 
ɻ.ɻ. ɻʄɹʊʇɻɹ, 
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ 

CLASSROM ACTIVITIES TO PROMOTE COMMUNICATIVE SKILLS  
 
ʋ.ɻ. ɾɼʇʉʇɻɹ, 
ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 
ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ʂ ɺʆʇʈʆʉʋ ʆ ʈɽʏɽɺʆʁ ɸɺʊʆʈʀʊɽʊʅʆʉʊʀ ʇɽɼɸɻʆɻɸ 
 
ɼ.ʌ. ɿʇʄɽɹʊʇɻɹ,  
ʜʦʮʝʥʪ ʩʧʝʮʠʘʣʴʥʦʡ ʢʘʬʝʜʨʳ ̄ 1 ʩʧʝʮʠʘʣʴʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʷʟʳʢʦʚʦʡ ʧʦʜʛʦʪʦʚʢʠ ɸʢʘʜʝʤʠʠ ʂʅɹ ʈʂ, 
ʢʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ʂ ɺʆʇʈʆʉʋ ʆ ɺɿɸʀʄʆʉɺʗɿʀ ʇʈɸʂʊʀʏɽʉʂʀʍ ɿɸʅʗʊʀʁ ʇʆ 

ʀʅʆʉʊʈɸʅʅʆʄʋ ʗɿʓʂʋ ʀ ʄɽʊʆɼʀʂʀ ʆɹʋʏɽʅʀʗ 

ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆ ʅɸʇʈɸɺʃɽʅʅʆʁ ʈɽʏʀ 

 
ɼ.ɺ. ɿʌʅɹʆʇɻɹ, 
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ 

ɸ. ɹɸʁʊױʈʉʓʅʆɺ ʄʓʉɸʃɼɸʈʓʅʓר ʂᴆʈʂɽʄ ʉʋʈɽʊʊɽʋ 

ʊɯʃɯʅɯר ʂɽʁɹɯʈ ɽʈɽʂʐɽʃɽʂʊɽʈɯ 

  
ʗ.ɹ. ʀɹʊʇʉʁʆɹ, 
ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ɸʣʤʘʪʠʥʩʢʦʛʦ ʢʦʣʣʝʜʞʘ ʤʝʥʝʜʞʤʝʥʪʘ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʫʨʠʟʤʘ 

ʆ ʃʀʅɻɺʆʇʉʀʍʆʃʆɻʀʏɽʉʂʀʍ ʊʈʋɼʅʆʉʊʗʍ ɺʆʉʇʈʀʗʊʀʗ 

ʀʅʆʗɿʓʏʅʆɻʆ ʊɽʂʉʊɸ  
 
ɼ.ʉ. ʃɹɽʔʉʇɻɹ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʤʝʪʦʜʠʢʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʛʫʤʘʥʠʪʘʨʥʳʭ ʜʠʩʮʠʧʣʠʥ ʂʘʟʘʭʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 
ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ɸʙʘʷ 

ɼʀʉʂʋʈʉʅʆɽ ɺʆʇʃʆʑɽʅʀɽ ɻʀʇʆʊɽʊʀʏɽʉʂʆʁ 

ʄʆɼɸʃʔʅʆʉʊʀ ɺ ʈʋʉʉʂʆʄ ʗɿʓʂɽ ʇɽʈʀʆɼɸ  

ʌʀʃʆʉʆʌʉʂʆɻʆ ʈɽɸʃʀɿʄɸ  
 
ʆ.ɻ. ʄɾʅʘʊʃʁʆɹ,  
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ       

REAL -LIFE LISTENING IN THE CLASS -ROOM 



  

ɹ.ɾ. ʅʇʄɽɹɿɹʆʇɻɹ, 
ʩʝʥʴʦʨ-ʣʝʢʪʦʨ ʢʘʬʝʜʨʳ ʷʟʳʢʦʚʳʭ ʜʠʩʮʠʧʣʠʥè ʂʘʩʧʠʡʩʢʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ, ʤʘʛʠʩʪʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ 
ʥʘʫʢ 
 פʁʈɽʊʋɼɽ ʀʅʅʆɺɸʎʀʗʃʓת ʓʃʐʓʅ ʊɯʃɼɽʈɯʅנɾᴄʅɽ ɸ פɸɿɸפ

ʊɽʍʅʆʃʆɻʀʗʅʓר ʈᴆʃɯ 

 
ʁ.ʊ. ʅʌʉɹʋɺɹɾɻɹ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʭ  ʪʝʭʥʦʣʦʛʠʡ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 
ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ʊɽʈʄʀʅ ɾɸʉɸʋɼנʓ ʄɽʊɸʌʆʈɸʅʓר ʈᴆʃɯ 

 
ʑ.ɹ. ʆʌʉʅʔʑɾɻɹ, 
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʂʘʟʘʭʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠ ʤʠʨʦʚʳʭ ʷʟʳʢʦʚ 
ʠʤʝʥʠ ɸʙʳʣʘʡ ʭʘʥʘ, ʢʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ                                            

ʌʈɸɿɽʆʃʆɻʀʗʃʓפ ɹɯʈʃɯʂʊɽʈɼɯר ʂʀʅʆɼʀʉʂʋʈʉ 

ɸʋɼɸʈʄɸʉʓʅɼɸנʓ ʂᴆʈɯʅɯʉɯ  
 
ʆ.ɻ. ʈɹʉʑʌʃʇɻɹ, 
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ 

AGE DIFFERENCES IN TEACHING ENGLISH AS A SECOND 

LANGUAGE  

 
ʆ.ʇ. ʉɹʊʁʄʇɻɹ, 
ʩʝʥʴʦʨ-ʣʝʢʪʦʨ ʢʘʬʝʜʨʳ ʷʟʳʢʦʚʳʭ ʜʠʩʮʠʧʣʠʥ ʂʘʩʧʠʡʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠ 
ʤʠʨʦʚʳʭ ʷʟʳʢʦʚ ʠʤʝʥʠ ɸʙʣʘʡ ʭʘʥʘ, ʤʘʛʠʩʪʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

-ʓ ᴄʃɽʋʄɽʊʊɯʂנɾʓʈɸʋʃɸʈ ʇʆʕɿʀʗʉʓʅɼɸ פɸɿɸפ

ʌʀʃʆʉʆʌʀʗʃʓפ ʆʁ-ʊʆʃנɸʄɼɸʈɼʓפ רɸʃʓʇʊɸʉʋʓ 
 
ɹ.ɹ. ʊɾʂʋɺɾʃʇɻɹ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 
ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ɸʍʄɽʊ ʁתɻɯʅɽʂʀɼɯר çɸפʀפɸʊ ʉʓʁʓè ɾɸɿɹɸ 

ɽʉʂɽʈʊʂɯʐɯʅɼɽɻɯ çɹɯʃɯʄè ʂʆʅʎɽʇʊɯʉɯ 

 
ʄ.ɻ. ʖɼʄʁʋ, 
ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʠ ʣʠʪʝʨʘʪʫʨʳ ʂʘʟʘʭʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ 
ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ɸʙʘʷ, ʢʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ɼɽʈʀɺɸʎʀʆʅʅʓʁ ʇʆʊɽʅʎʀɸʃ ʉʊʀʃʀʉʊʀʏɽʉʂʀ 

ʄɸʈʂʀʈʆɺɸʅʅʓʍ ʆɹʈɸɿʆɺɸʅʀʁ 

 

 
 

 

 

 

 



  

ʉʝʢʮʠʷ 1 

ʀʅʌʆʈʄɸʊʀʂɸ ʀ ʄɸʊɽʄɸʊʀʂɸ  

 

ʄ.ɼ. ɽɾʅʁɽʇɻɹ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ 
 

ʈʆʃʔ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ ʇʈʀ ʇʆɼɻʆʊʆɺʂɽ 

ʂɸɼʈʆɺ ɺ ʉʌɽʈɽ ɹʋʍɻɸʃʊɽʈʉʂʆɻʆ ʋʏɽʊɸ 
 

ʅʘʨʷʜʫ ʩ ʧʨʦʮʝʩʩʘʤʠ ʠʥʪʝʛʨʘʮʠʠ ʭʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʥʘʩʪʫʧʠʚʰʝʛʦ ʚʝʢʘ ʷʚʣʷʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦʝ ʚʥʝʜʨʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. ʇʝʨʝʭʦʜ ʯʝʣʦʚʝʯʝʩʪʚʘ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʦʙʱʝʩʪʚʫ ʧʦʚʳʰʘʝʪ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʚʘʣʠʬʠʢʘʮʠʠ ʣʶʙʦʛʦ ʧʝʨʩʦʥʘʣʘ. ʇʨʦʠʩʭʦʜʷʱʠʝ ʚ 

ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʢʦʨʝʥʥʳʝ ʧʦʣʠʪʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʨʝʬʦʨʤʳ ʚʥʦʩʷʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʫʯʝʪʥʫʶ ʩʠʩʪʝʤʫ. 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʚ ʩʬʝʨʝ ʵʢʦʥʦʤʠʢʠ ʧʨʝʜʲʷʚʣʷʝʪ ʥʦʚʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʝʜʠʥʦʦʙʨʘʟʠʶ ʠ ʧʨʦʟʨʘʯʥʦʩʪʠ ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ 

ʧʨʠʥʮʠʧʦʚ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ. ʇʦʩʪʝʧʝʥʥʦ ʚ ʂʘʟʘʭʩʪʘʥʝ ʧʨʦʠʩʭʦʜʠʪ 

ʧʝʨʝʭʦʜ ʥʘ ʩʦʩʪʘʚʣʝʥʠʝ ʦʪʯʝʪʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʄʉʌʆ. ʆʜʥʘʢʦ, 

ʦʩʫʱʝʩʪʚʣʷʷ ʧʝʨʝʭʦʜ ʥʘ ʄʉʌʆ, ʂʘʟʘʭʩʪʘʥ, ʢʘʢ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʩʪʨʘʥʳ, 

ʩʪʦʣʢʥʫʣʩʷ ʩ ʧʨʦʙʣʝʤʦʡ ʥʝʭʚʘʪʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʘʜʨʦʚ. ʉʝʛʦʜʥʷ, ʢʘʢ 

ʦʪʤʝʯʘʶʪ ʠʟʚʝʩʪʥʳʝ ʘʤʝʨʠʢʘʥʩʢʠʝ ʫʯʝʥʳʝ ɹ. ʅʠʜʣʟ, ʍ. ɸʥʜʝʨʩʦʥ, ɼ. 

ʂʦʣʜʫʵʣʣ: çʩʦʚʨʝʤʝʥʥʳʡ ʙʫʭʛʘʣʪʝʨ ʟʘʥʠʤʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʝʜʝʥʠʝʤ ʩʯʝʪʦʚ, ʥʦ 

ʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʦʙʰʠʨʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʚʢʣʶʯʘʶʱʫʶ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ 

ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ, ʢʦʥʪʨʦʣʴ ʠ ʧʨʠʚʣʝʯʝʥʠʝ ʚʥʠʤʘʥʠʷ ʨʫʢʦʚʦʜʩʪʚʘ, ʦʮʝʥʢʫ, 

ʦʙʟʦʨ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʘʫʜʠʨʦʚʘʥʠʝè [1, ʩ.13]. ɹʦʣʝʝ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʫʯʝʪʝ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʪʨʝʙʫʝʪ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʚ 

ʧʨʝʧʦʜʘʚʘʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʠʩʮʠʧʣʠʥ, ʧʨʠ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʜʦʣʞʥʦ ʩʦʯʝʪʘʪʴʩʷ ʩ ʧʨʠʦʙʨʝʪʝʥʠʝʤ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʥʘ ʢʦʤʧʴʶʪʝʨʘʭ ʧʨʠ ʨʝʰʝʥʠʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ. 

ʆʧʨʝʜʝʣʠʤ ʨʦʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʙʫʜʫʱʠʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʩʬʝʨʝ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ. ɺ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ 

ʦʙʱʝʦʙʷʟʘʪʝʣʴʥʦʤ ʩʪʘʥʜʘʨʪʝ ʦʙʨʘʟʦʚʘʥʠʷ (ɻʆʉʆ) ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 

ʧʦʜʛʦʪʦʚʢʠ 38.03.01/080100.62 çʕʢʦʥʦʤʠʢʘè ʧʨʠʩʫʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʝ 

ʚʣʘʜʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ: çɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 



  

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʧʝʮʠʘʣʠʩʪ ʜʦʣʞʝʥ ʟʥʘʪʴ ʥʝ ʤʝʥʝʝ ʜʚʫʭ ʪʠʧʦʚ 

ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ: ʘʚʪʦʥʦʤʥʫʶ ʤʠʢʨʦʢʦʤʧʴʶʪʝʨʥʫʶ ʩʠʩʪʝʤʫ ʠ 

ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʫʶ ʣʦʢʘʣʴʥʫʶ ʩʝʪʝʚʫʶ ʩʠʩʪʝʤʫ; ʘ ʪʘʢʞʝ ʫʤʝʪʴ: ʧʦʣʫʯʘʪʴ 

ʜʦʩʪʫʧ ʠ ʚʝʩʪʠ ʧʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʝʪʝʚʳʭ ʙʘʟʘʭ ʜʘʥʥʳʭ, ʚ ʪʘʢʠʭ ʢʘʢ WWW; 

ʧʦʣʴʟʦʚʘʪʴʩʷ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʦʡ, ʠ, ʢʘʢ ʤʠʥʠʤʫʤ, - ʦʜʥʦʡ ʙʫʭʛʘʣʪʝʨʩʢʦʡ 

(ʫʯʝʪʥʦʡ) ʧʨʦʛʨʘʤʤʦʡè [2, ʩ.5]. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʙʣʠʞʝʥʠʷ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ 

ʫʯʝʪʘ ʚ ʂʘʟʘʭʩʪʘʥʝ ʢ ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʩʪʘʥʜʘʨʪʫ ʪʘʢʞʝ ʪʨʝʙʫʝʪ ʠ ʠʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʦʙʫʯʝʥʠʶ ʙʫʭʛʘʣʪʝʨʩʢʦʤʫ ʜʝʣʫ, ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʫʯʝʙʥʳʭ 

ʧʨʦʛʨʘʤʤʘʭ ʥʦʚʝʡʰʠʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʨʝʜʘ 

ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤʠ ʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʨʘʜʠʢʘʣʴʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ ʚ ʩʦʜʝʨʞʘʥʠʠ 

ʫʯʝʪʘ.  

ʊʘʢ ʢʘʢ ʦʙʫʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʙʫʜʫʱʠʝ ʧʦʪʨʝʙʥʦʩʪʠ, 

ʘ ʢʘʞʜʳʡ ʚʳʧʫʩʢʥʠʢ ʟʘʚʪʨʘ ʙʫʜʝʪ ʚʝʩʪʠ ʙʫʭʛʘʣʪʝʨʩʢʠʡ ʫʯʝʪ ʚ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʬʦʨʤʝ, ʪʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʘʩʧʝʢʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ: 

1. ʈʘʙʦʪʘ ʩ ʧʨʦʛʨʘʤʤʘʤʠ çʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷè - ʫʥʠʚʝʨʩʘʣʴʥʳʝ 

ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʨʝʜʘʢʪʦʨʳ ʪʝʢʩʪʦʚʳʝ ʠ 

ʛʨʘʬʠʯʝʩʢʠʝ, ʵʣʝʢʪʨʦʥʥʳʝ ʪʘʙʣʠʮʳ, ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ 

(ʉʋɹɼ) ʠ ʧʨ.). 

2. ʈʘʙʦʪʘ ʩʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. ɼʣʷ ʧʦʜʛʦʪʦʚʢʠ ʙʫʭʛʘʣʪʝʨʦʚ ʵʪʦ ʧʨʦʛʨʘʤʤʳ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ç1ʉ:ɹʫʭʛʘʣʪʝʨʠʷè, çɸʣʪʳʥè, 

çɻʘʣʘʢʪʠʢʘè ʠ ʪ.ʜ. 

3. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʦʛʦ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ (ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʠʢʠ, ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʪʝʩʪʦʚʦʛʦ ʢʦʥʪʨʦʣʷ, ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʢʫʨʩʳ, ʣʝʢʮʠʠ, ʧʨʘʢʪʠʯʝʩʢʠʝ ʠ 

ʣʘʙʦʨʘʪʦʨʥʳʝ ʟʘʥʷʪʠʷ ʥʘ ʵʣʝʢʪʨʦʥʥʳʭ ʥʦʩʠʪʝʣʷʭ). 

ʂʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ, ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʟʘʜʘʯʘ 

ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʥʦʚʦʡ ʬʦʨʤʘʮʠʠ ʚ ʩʬʝʨʝ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ. ɼʦʩʪʠʯʴ 

ʚʳʩʦʢʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ, ʫʤʝʥʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʠʥʠʤʘʪʴ 

ʦʙʦʩʥʦʚʘʥʥʳʝ ʠ ʵʬʬʝʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ 

ʦʚʣʘʜʝʥʠʷ ʤʝʪʦʜʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʙʫʭʛʘʣʪʝʨʩʢʠʭ 

ʟʘʜʘʯ. ɹʦʣʴʰʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ ʠʛʨʘʝʪ 

ʦʙʨʘʟʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʥʦʚʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. ʋ ʵʪʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʥʝʦʙʭʦʜʠʤʦ 



  

ʚʳʨʘʙʘʪʳʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʥʘʚʳʢʠ ʠ ʫʤʝʥʠʷ: ʜʠʬʬʝʨʝʥʮʠʘʮʠ ̫ʠʥʬʦʨʤʘʮʠʠ; 

ʚʳʜʝʣʝʥʠʝ ʟʥʘʯʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ; ʚʳʨʘʙʦʪʢʘ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʠʥʬʦʨʤʘʮʠʠ; 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʝ. ʊʦʣʴʢʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ 

ʛʦʚʦʨʠʪʴ ʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʤ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʤʦʙʠʣʴʥʦʤ ʠ ʩʚʦʙʦʜʥʦ 

ʦʨʠʝʥʪʠʨʫʶʱʝʤʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʠʥʬʦʨʤʘʮʠʠ ʩʧʝʮʠʘʣʠʩʪʝ.  

ʇʨʠ ʚʳʙʦʨʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ 

ʦʙʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʦʧʫʣʷʨʥʦʩʪʴ ʧʨʦʛʨʘʤʤ ʚ ʥʘʩʪʦʷʱʠʡ 

ʤʦʤʝʥʪ, ʘ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʤʫ 

ʫʨʦʚʥʶ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʚʦʟʤʦʞʥʳʝ ʪʝʥʜʝʥʮʠʠ ʝʛʦ 

ʨʘʟʚʠʪʠʷ ʚ ʙʫʜʫʱʝʤ. ʇʨʦʛʨʘʤʤʘ ç1ʉ:ɹʫʭʛʘʣʪʝʨʠʷ 8.2è ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ 

ʦʪʚʝʯʘʝʪ ʧʦʩʣʝʜʥʝʤʫ ʪʨʝʙʦʚʘʥʠʶ. ʇʦʵʪʦʤʫ ʧʨʠ ʚʳʙʦʨʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʦʙʫʯʝʥʠʷ ʚ ʚʫʟʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʬʦʨʤʝ ʚʝʜʝʥʠʷ 

ʫʯʝʪʘ ʩʦʚʝʪʫʝʤ ʦʩʪʘʥʦʚʠʪʴ ʚʳʙʦʨ ʥʘ ʧʨʦʛʨʘʤʤʝ ç1ʉ:ɹʫʭʛʘʣʪʝʨʠʷ 8.2è. ʇʨʠ 

ʠʟʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʳ ʛʣʘʚʥʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʥʝ ʩʪʦʣʴʢʦ ʦʪʨʘʙʦʪʢʝ 

ʧʨʠʝʤʦʚ ʨʘʙʦʪʳ ʩ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʦʡ, ʩʢʦʣʴʢʦ ʥʘʫʯʠʪʴ ʧʦʥʠʤʘʪʴ ʦʙʱʠʝ 

ʧʨʠʥʮʠʧʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤ, ʩʧʦʩʦʙʳ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʪʘ 

ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ - ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʝʝʩʷ ʥʘʧʨʘʚʣʝʥʠʝ, 

ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚʩʪʘʶʪ ʟʘʜʘʯʠ: 

1) ʦʙʝʩʧʝʯʝʥʠʝ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ; 

2) ʦʩʚʦʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ.  

ʇʨʦʛʨʘʤʤʘ ç1ʉ:ɹʫʭʛʘʣʪʝʨʠʷ 8.2è ʚʳʙʨʘʥʘ ʜʣʷ ʦʙʫʯʝʥʠʷ ʤʝʪʦʜʠʢʝ 

ʚʝʜʝʥʠʷ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʨʝʜʝ ʧʦ ʨʷʜʫ ʧʨʠʯʠʥ, 

ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ: 

1) ʩʘʤʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʚ ʂʘʟʘʭʩʪʘʥʝ; 

2) ʫʤʝʥʠʝ ʨʘʙʦʪʘʪʴ ʩ ʥʝʡ ʚʭʦʜʠʪ ʚ ʧʝʨʝʯʝʥʴ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ 

ʢ ʩʧʝʮʠʘʣʠʩʪʫ ʧʨʠ ʧʨʠʝʤʝ ʥʘ ʨʘʙʦʪʫ; 

3) ʬʠʨʤʘ ç1ʉè ʠʤʝʝʪ ʰʠʨʦʢʫʶ ʬʨʘʥʯʘʡʟʠʥʛʦʚʫʶ ʠ ʜʠʣʝʨʩʢʫʶ ʩʝʪʴ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʬʠʨʤʘ ç1ʉ:ʂʘʟʘʭʩʪʘʥè ʩʦʪʨʫʜʥʠʯʘʝʪ ʩ ʫʯʝʙʥʳʤʠ ʟʘʚʝʜʝʥʠʷʤʠ, 

ʧʨʝʜʦʩʪʘʚʣʷʷ ʧʨʦʜʘʞʫ ʥʘ ʣʴʛʦʪʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʣʥʦʡ ʚʝʨʩʠʠ ʧʨʦʛʨʘʤʤʳ 

ç1ʉ:ɹʫʭʛʘʣʪʝʨʠʷ 8.2è ʩ ʦʙʥʦʚʣʝʥʠʝʤ ʨʝʣʠʟʦʚ, ʦʢʘʟʳʚʘʝʪ ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʫʶ 

ʧʦʜʜʝʨʞʢʫ; 

4) ʠʤʝʝʪ ʭʦʨʦʰʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʠ ʤʝʪʦʜʠʯʝʩʢʫʶ ʧʦʜʜʝʨʞʢʫ, 

ʪʝʭʥʠʯʝʩʢʘʷ ʣʠʪʝʨʘʪʫʨʘ, ʚʭʦʜʠʪ ʚ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ; 

5) ʧʨʦʩʪʘ ʚ ʦʙʫʯʝʥʠʠ, çʧʨʦʟʨʘʯʥʘè, ʠʤʝʝʪ ʦʪʢʨʳʪʫʶ ʘʨʭʠʪʝʢʪʫʨʫ, 

ʧʦʟʚʦʣʷʶʱʫʶ ʝʝ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ; 



  

6) ʚ ʥʦʚʳʭ ʝʝ ʨʝʣʠʟʘʭ ʤʦʞʥʦ ʚʝʩʪʠ ʥʝ ʪʦʣʴʢʦ ʙʫʭʛʘʣʪʝʨʩʢʠʡ, ʥʦ ʠ 

ʥʘʣʦʛʦʚʳʡ ʫʯʝʪ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʠ ʥʘʣʦʛʦʚʦʛʦ ʫʯʝʪʘ, ʥʘʛʣʷʜʥʦ ʫʚʠʜʝʪʴ ʨʘʟʣʠʯʠʷ ʚ 

ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʡ ʦʪʯʝʪʥʦʩʪʠ, ʚʳʷʚʠʪʴ ʩʭʦʜʩʪʚʦ ʠ ʨʘʟʣʠʯʠʷ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ 

ʠ ʥʘʣʦʛʦʚʦʛʦ ʫʯʝʪʘ; 

7) ʬʠʨʤʘ ç1ʉè ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʨʫʛʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʩ 

ç1ʉ:ɹʫʭʛʘʣʪʝʨʠʷ 8.2è ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʫʯʝʙʥʳʭ ʮʝʣʷʭ (ʥʘʧʨʠʤʝʨ, ç1ʉ:ʊʦʨʛʦʚʣʷ ʠ ʩʢʣʘʜè, 

ç1ʉ:ɿʘʨʧʣʘʪʘ ʠ ʢʘʜʨʳè, ç1ʉ:ʌʠʥʘʥʩʦʚʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝè, ç1ʉ:ʕʢʟʘʤʝʥʘʪʦʨè, 

ç1ʉ:ʋʯʝʙʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝè); 

8) ʧʨʦʚʦʜʠʪʩʷ ʩʝʨʪʠʬʠʢʘʮʠʷ (ç1ʉ:ʇʨʦʬʝʩʩʠʦʥʘʣè) [3]. 

ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʚʫʟʘ ʜʦʣʞʝʥ ʘʢʮʝʥʪʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʩʪʫʜʝʥʪʦʚ ʥʘ 

ʨʘʙʦʪʝ ʩ ʧʝʨʚʠʯʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʩʣʝʜʠʪʴ ʟʘ 

ʧʨʘʚʠʣʴʥʦʩʪʴʶ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʦʬʦʨʤʣʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ, ʧʦʢʘʟʘʪʴ 

ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ. ʅʘʫʯʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʘ 

ʦʩʥʦʚʝ ʚʚʝʜʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʦʪʯʝʪʦʚ ʚʳʧʦʣʥʷʪʴ ʘʥʘʣʠʟ ʩʚʦʝʡ 

ʨʘʙʦʪʳ ʠ ʘʥʘʣʠʟ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʦʙʳʯʥʦ ʫʨʦʚʝʥʴ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʩʢʦʨʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ ʫ ʩʣʫʰʘʪʝʣʝʡ 

ʨʘʟʥʘʷ, ʨʝʢʦʤʝʥʜʫʝʤ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʜʘʚʘʪʴ ʧʦ ʤʦʜʫʣʷʤ, ʚ ʢʦʪʦʨʳʭ 

ʦʙʲʝʜʠʥʠʪʴ ʥʝʩʢʦʣʴʢʦ ʥʝʙʦʣʴʰʠʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʪʝʤ. ʇʨʠ ʦʙʫʯʝʥʠʠ 

ʧʦʩʨʝʜʩʪʚʦʤ ʵʪʦʛʦ ʤʝʪʦʜʘ ʩʧʝʮʠʬʠʯʥʘ ʨʦʣʴ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʦʥʘ ʧʨʦʷʚʣʷʝʪʩʷ 

ʥʝ ʚ ʚʳʙʦʨʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʫʪʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ, ʘ ʚ ʩʧʦʩʦʙʝ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʟʥʘʥʠʡ. ʊʘʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʟʘʥʷʪʠʡ ʧʦʟʚʦʣʠʪ 

ʢʘʞʜʦʤʫ ʩʪʫʜʝʥʪʫ ʨʘʙʦʪʘʪʴ ʚ ʫʜʦʙʥʦʤ ʜʣʷ ʥʝʛʦ ʪʝʤʧʝ, ʙʦʣʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ 

ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʦ ʫʯʝʙʥʦʤʫ ʧʦʩʦʙʠʶ ʚʳʧʦʣʥʷʪʴ ʟʘʜʘʥʠʷ. 

ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʩʤʦʞʝʪ ʫʜʝʣʷʪʴ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʤʝʥʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʤ 

ʩʪʫʜʝʥʪʘʤ. ʊʘʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʘʢʪʠʢʠ, ʧʦ ʦʪʟʳʚʘʤ ʩʪʫʜʝʥʪʦʚ, ʚʥʦʩʠʪ ʥʝ 

ʪʦʣʴʢʦ ʜʫʭ ʩʦʨʝʚʥʦʚʘʥʠʡ, ʥʦ ʠʤʝʝʪ ʵʣʝʤʝʥʪʳ ʫʚʣʝʢʘʪʝʣʴʥʦʡ ʠʛʨʳ. ɺʦ ʚʨʝʤʷ 

ʧʨʘʢʪʠʢʠ ʩʪʫʜʝʥʪʳ ʚʧʝʨʚʳʝ ʧʦʯʫʚʩʪʚʦʚʘʣʠ, ʢʘʢ ʥʝʦʙʭʦʜʠʤʳ ʙʫʭʛʘʣʪʝʨʫ ʪʘʢʠʝ 

ʢʘʯʝʩʪʚʘ, ʢʘʢ ʚʥʠʤʘʪʝʣʴʥʦʩʪʴ ʠ ʘʢʢʫʨʘʪʥʦʩʪʴ. ʇʨʘʢʪʠʢʫʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝ 

ʪʦʣʴʢʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʧʨʦʛʨʘʤʤʳ, ʥʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʛʣʫʙʞʝ 

ʧʦʥʷʪʴ ʙʫʭʛʘʣʪʝʨʩʢʠʡ ʫʯʝʪ, ʪʝʤ ʩʘʤʳʤ ʜʦʩʪʠʛʘʝʪʩʷ ʩʦʝʜʠʥʝʥʠʝ ʪʝʦʨʠʠ ʩ 

ʧʨʘʢʪʠʢʦʡ. ʇʨʠ ʦʙʫʯʝʥʠʠ ʢʦʤʧʴʶʪʝʨʥʦʤʫ ʚʝʜʝʥʠʶ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʚ 

ʢʦʥʪʝʢʩʪʝ ʢʦʥʢʨʝʪʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʟʘʜʘʯʠ ʧʨʦʠʩʭʦʜʠʪ ʧʦʚʪʦʨʝʥʠʝ ʠ 

ʦʩʤʳʩʣʝʥʠʝ ʪʝʦʨʠʠ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ʥʦʚʦʤ 

ʫʨʦʚʥʝ. 



  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʦʩʚʦʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ 

ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ: 

1) ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʧʫʪʝʤ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʬʠʨʤʘʤʠ - ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; 

2) ʪʠʧʦʚʳʤʠ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʥʘ ʵʣʝʢʪʨʦʥʥʳʭ 

ʥʦʩʠʪʝʣʷʭ, ʧʦʟʚʦʣʷʶʱʠʭ ʚʳʧʦʣʥʠʪʴ ʙʳʩʪʨʦʝ ʦʙʥʦʚʣʝʥʠʝ ʠ ʥʝʦʙʭʦʜʠʤʦʝ 

ʪʠʨʘʞʠʨʦʚʘʥʠʝ ʧʨʠ ʚʳʭʦʜʝ ʥʦʚʳʭ ʨʝʣʠʟʦʚ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ; 

3) ʧʦʜʛʦʪʦʚʣʝʥʥʳʤ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʝʥʷʶʪ ʭʘʨʘʢʪʝʨ ʨʘʟʚʠʪʠʷ, ʧʨʠʦʙʨʝʪʝʥʠʷ 

ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʥʘʥʠʡ, ʦʪʢʨʳʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʦʙʫʯʝʥʠʷ ʠ ʤʝʪʦʜʦʚ ʧʨʝʧʦʜʘʚʘʥʠʷ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ 

ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʩʪʘʨʳʝ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ ʠ ʚʥʝʜʨʷʪʴ ʪʘʢʠʝ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʢʘʢ: 

- ʩʦʟʜʘʥʠʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʠʢʦʚ 

ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʫʯʝʪʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ 

ʫʩʚʦʝʥʠʷ ʟʥʘʥʠʡ; 

- ʦʨʛʘʥʠʟʘʮʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ; 

- ʢʦʥʪʨʦʣʴ ʫʩʚʦʝʥʠʷ ʟʥʘʥʠʡ ʠ ʘʪʪʝʩʪʘʮʠʷ ʩʪʫʜʝʥʪʦʚ ʧʦ ʧʨʦʡʜʝʥʥʳʤ 

ʪʝʤʘʤ; 

- ʢʫʨʩʦʚʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ; 

- ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʘʢʪʠʢʠ ʚ ʙʫʭʛʘʣʪʝʨʠʠ ʚʠʨʪʫʘʣʴʥʦʡ ʬʠʨʤʳ; 

- ʦʨʛʘʥʠʟʘʮʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ɼʣʷ ʘʢʪʠʚʠʟʘʮʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʦʚʳʰʝʥʠʷ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʝʦʙʭʦʜʠʤ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʡ ʧʦʜʭʦʜ ʢ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ. ʊʘʢ, ʜʣʷ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʨʘʙʦʪʝ ʩʦ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʘʟʨʘʙʦʪʢʝ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ, ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʩʦʙʠʡ, 

ʩʦʜʝʨʞʘʱʠʭ ʦʧʨʝʜʝʣʝʥʥʳʡ ʦʙʲʝʤ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ ʦʨʠʝʥʪʠʨʫʶʱʠʭ 

ʩʪʫʜʝʥʪʦʚ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦ ʰʠʨʦʢʠʡ çʦʭʚʘʪè ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʠ ʥʘʚʳʢʦʚ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʫʯʝʪʘ.  

ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʦʪʤʝʪʠʤ, ʯʪʦ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʝʦʙʭʦʜʠʤʳ ʪʝʩʥʳʝ ʢʦʥʪʘʢʪʳ ʩ 

ʬʠʨʤʘʤʠ-ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 

ʯʨʝʟʚʳʯʘʡʥʦ ʙʳʩʪʨʳʤ ʨʘʟʚʠʪʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʩʫʙʲʝʢʪʘʤʠ ʨʳʥʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 



  

ʧʨʝʜʦʩʪʘʚʠʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʝʙʥʳʤ ʟʘʚʝʜʝʥʠʷʤ ʙʳʪʴ ʚ ʢʫʨʩʝ ʚʩʝʭ ʥʦʚʝʡʰʠʭ 

ʠʟʤʝʥʝʥʠʡ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ 

ʧʨʦʜʫʢʪʳ ʠ ʪʝʭʥʦʣʦʛʠʠ. 
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ʊ.ɿ. ʃɹʉɹʋɹɺɹʆʇɻɹ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ  

 

ɼʀɸɻʆʅɸʃʀɿɸʎʀʗ ʉ ʇʈʀʄɽʅɽʅʀɽʄ ʇɸʈɸɼʆʂʉɸ ɹɽʈʈʀ 

 

ʇʨʦʙʣʝʤʫ ʦʙʲʷʩʥʝʥʠʷ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʜʦʢʩʦʚ ʥʘʫʢʘ 

ʦʢʦʥʯʘʪʝʣʴʥʦ ʝʱʝ ʥʝ ʨʝʰʠʣʘ. ʇʦʷʚʣʝʥʠʝ ʪʘʢʠʭ ʧʘʨʘʜʦʢʩʦʚ ʚ ʧʨʦʰʣʦʤ ʠ 

ʙʫʜʫʱʝʤ ʧʦʟʚʦʣʷʝʪ ʟʘ ʚʥʝʰʥʝʡ ʧʨʦʩʪʦʪʦʡ ʠʭ ʬʦʨʤʫʣʠʨʦʚʢʠ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ 

ʷʟʳʢʝ ʦʙʥʘʨʫʞʠʪʴ ʥʘʣʠʯʠʝ ʚ ʥʘʫʯʥʦʤ ʧʦʟʥʘʥʠʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʤʠʨʘ ʚʩʝ 

ʥʦʚʳʭ ʠ ʥʦʚʳʭ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ.  

ʈʘʩʩʤʦʪʨʠʤ ʬʨʘʟʫ: çʕʪʦ ʧʨʝʜʣʦʞʝʥʠʝ ʩʦʩʪʦʠʪ ʠʟ ʰʝʩʪʠ ʩʣʦʚè. ʆʥʘ 

ʠʩʪʠʥʥʘ, ʠ ʦʥʘ ʦʧʠʩʳʚʘʝʪ ʣʝʛʢʦ ʧʨʦʚʝʨʷʝʤʳʡ ʬʘʢʪ. ʊʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ ʝʝ 

ʦʪʨʠʮʘʥʠʝ: çʕʪʦ ʧʨʝʜʣʦʞʝʥʠʝ ʥʝ ʩʦʩʪʦʠʪ ʠʟ ʰʝʩʪʠ ʩʣʦʚè. ʆʥʦ ʪʦʞʝ ʷʚʣʷʝʪʩʷ 

ʠʩʪʠʥʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʚ ʥʦʚʦʤ ʧʨʝʜʣʦʞʝʥʠʠ ʩʝʤʴ ʩʣʦʚ. ɺʦʟʥʠʢʘʝʪ ʩʣʦʞʥʘʷ 

ʩʠʪʫʘʮʠʷ, ʚʝʜʴ ʥʘʨʫʰʝʥ ʣʦʛʠʯʝʩʢʠʡ ʟʘʢʦʥ ʧʨʦʪʠʚʦʨʝʯʠʷ.  

ɿʝʨʢʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘ ʚʦʟʥʠʢʘʝʪ, ʝʩʣʠ ʟʘʜʘʪʴ ʥʝʧʨʘʚʠʣʴʥʦʝ ʯʠʩʣʦ ʩʣʦʚ: 

çʕʪʦ ʧʨʝʜʣʦʞʝʥʠʝ ʩʦʩʪʦʠʪ ʠʟ ʩʝʤʠ ʩʣʦʚè ʣʠʙʦ çʕʪʦ ʧʨʝʜʣʦʞʝʥʠʝ ʥʝ ʩʦʩʪʦʠʪ 

ʠʟ ʩʝʤʠ ʩʣʦʚè. ʆʙʝ ʬʨʘʟʳ ʣʦʞʥʳ. ʇʘʨʘʜʦʢʩʳ ʪʘʢʦʛʦ ʪʠʧʘ ʦʙʲʷʩʥʷʶʪʩʷ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ, ʚ ʢʦʪʦʨʦʤ ʚʦʟʤʦʞʥʘ ʬʦʨʤʫʣʠʨʦʚʢʘ 

ʦʪʨʠʮʘʥʠʷ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʨʦʚʥʦ ʦʜʥʦʛʦ ʩʣʦʚʘ.  

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʩʣʦʞʥʦ ʩʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʧʘʨʘʜʦʢʩ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʜʦʢʘʟʘʪʴ ʪʝʦʨʝʤʫ ɻʸʜʝʣʷ ʦ ʥʝʧʦʣʥʦʪʝ. ʇʝʨʚʦʝ ʫʧʦʤʠʥʘʥʠʝ ʵʪʦʛʦ ʧʘʨʘʜʦʢʩʘ 

ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʬʠʣʦʩʦʬʘ ɹʝʨʪʨʘʥʘ ʈʘʩʩʝʣʘ, ʢʦʪʦʨʳʡ ʩʦʩʣʘʣʩʷ ʥʘ ɼʞ. ɼʞ. 

ɹʝʨʨʠ, ʨʘʙʦʪʘʚʰʝʛʦ ʚ ʥʘʯʘʣʝ XX ʚʝʢʘ ʦʢʩʬʦʨʜʩʢʠʤ ʙʠʙʣʠʦʪʝʢʘʨʝʤ. ʇʨʠʚʝʜʝʤ 

ʦʧʨʝʜʝʣʝʥʠʝ ʜʣʷ ʦʙʲʝʢʪʘ ʵʪʦʛʦ ʧʘʨʘʜʦʢʩʘ: çʉʘʤʦʝ ʤʘʣʝʥʴʢʦʝ ʥʘʪʫʨʘʣʴʥʦʝ 

ʯʠʩʣʦ, ʢʦʪʦʨʦʝ ʥʝʣʴʟʷ ʦʧʠʩʘʪʴ ʤʝʥʝʝ ʯʝʤ ʜʚʝʥʘʜʮʘʪʴʶ ʩʣʦʚʘʤʠè [1, ʩ.115]. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʩʘʤʦ ʵʪʦ ʚʳʨʘʞʝʥʠʝ ʩʦʩʪʦʠʪ ʠʟ ʦʜʠʥʥʘʜʮʘʪʠ ʩʣʦʚ. 



  

ʉʬʦʨʤʫʣʠʨʫʝʤ ʮʝʧʦʯʢʫ ʧʘʨʘʜʦʢʩʘʣʴʥʳʭ ʨʘʩʩʫʞʜʝʥʠʡ, ʥʘʭʦʜʷʩʴ ʚ ʨʘʤʢʘʭ 

ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚ.  

ʈʫʩʩʢʠʭ ʩʣʦʚ ʢʦʥʝʯʥʦʝ ʯʠʩʣʦ, ʢʦʤʙʠʥʘʮʠʡ ʤʝʥʝʝ ʯʝʤ ʠʟ ʜʚʝʥʘʜʮʘʪʠ 

ʩʣʦʚ ʪʦʞʝ ʢʦʥʝʯʥʦʝ ʯʠʩʣʦ. ʀʥʦʛʜʘ ʵʪʠ ʚʳʨʘʞʝʥʠʷ ʦʧʠʩʳʚʘʶʪ ʯʠʩʣʘ. ʊʘʢ, 

ʯʠʩʣʦ ʯʝʪʳʨʝ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩʣʝʜʫʶʱʝʡ ʬʨʘʟʦʡ: çʏʠʩʣʦ ʛʨʘʥʝʡ ʪʨʝʫʛʦʣʴʥʦʡ 

ʧʠʨʘʤʠʜʳè. ʆʙʦʟʥʘʯʠʤ ʤʥʦʞʝʩʪʚʦ ʧʦʜʦʙʥʳʭ ʯʠʩʝʣ ʯʝʨʝʟ ʄ. ʋʯʠʪʳʚʘʷ 

ʧʦʣʥʫʶ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʴ ʥʘʪʫʨʘʣʴʥʦʛʦ ʨʷʜʘ, ʚʳʯʪʝʤ ʠʟ ʤʥʦʞʝʩʪʚʘ N 

ʤʥʦʞʝʩʪʚʦ M ʠ ʚʳʙʝʨʝʤ ʠʟ ʦʩʪʘʚʰʠʭʩʷ ʯʠʩʝʣ ʥʘʠʤʝʥʴʰʝʝ ʯʠʩʣʦ m. ʅʦ ʚʝʜʴ 

ʵʪʦ ʯʠʩʣʦ m ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʬʨʘʟʦʡ, ʩʦʜʝʨʞʘʱʝʡ 

ʦʜʠʥʥʘʜʮʘʪʴ ʩʣʦʚ! ɿʥʘʯʠʪ, ʚʩʝ ʥʘʪʫʨʘʣʴʥʳʝ ʯʠʩʣʘ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʤʝʥʝʝ ʯʝʤ 

ʜʚʝʥʘʜʮʘʪʴʶ ʩʣʦʚʘʤʠ. ɿʥʘʯʠʪ, ʤʥʦʞʝʩʪʚʦ ʄ ʮʝʣʠʢʦʤ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʙʝʩʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ N.  

ʇʦʣʫʯʝʥʥʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ ʩʣʝʜʫʝʪ ʨʘʟʨʝʰʠʪʴ. ɼʦʧʫʩʪʠʤ, ʧʦʣʥʳʡ 

ʩʣʦʚʘʨʴ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʩʦʜʝʨʞʠʪ ʤʠʣʣʠʦʥ ʩʣʦʚ. ʊʦʛʜʘ ʢʦʤʙʠʥʘʮʠʡ ʠʟ 

ʤʝʥʝʝ ʯʝʤ 12 ʩʣʦʚ ʙʫʜʝʪ ʤʝʥʴʰʝ, ʯʝʤ 106*13. ʆʰʠʙʢʦʡ ʙʳʣʦ ʜʦʧʫʩʪʠʪʴ, ʯʪʦ 

ʩʫʱʝʩʪʚʫʝʪ ʩʶʨʲʝʢʪʠʚʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ 

ʤʥʦʞʝʩʪʚʘ ʢʦʤʙʠʥʘʮʠʡ ʥʘ N.  

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʵʪʦʡ ʩʣʦʞʥʦʡ ʩʠʪʫʘʮʠʠ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʝ ʧʨʠʥʷʪʦ 

ʨʘʟʣʠʯʘʪʴ ʧʨʝʜʤʝʪʥʳʡ ʷʟʳʢ ʠ ʤʝʪʘʷʟʳʢ. ʈʘʟʣʠʯʥʳʝ ʦʧʠʩʘʥʠʷ ʯʠʩʣʘ m ʩʜʝʣʘʥʳ 

ʥʘ ʧʨʝʜʤʝʪʥʦʤ ʷʟʳʢʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʘʤʘ ʢʣʶʯʝʚʘʷ ʬʨʘʟʘ ʦʪʥʦʩʠʪʩʷ ʢ 

ʤʝʪʘʷʟʳʢʫ, ʚ ʩʠʣʫ ʯʝʛʦ ʦʥʘ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʤʝʥʴʰʝʝ ʯʠʩʣʦ ʩʣʦʚ. 

ʇʨʦʪʠʚʦʨʝʯʠʝ ʠʩʯʝʟʘʝʪ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ ʩʘʤʘ ʩʪʨʫʢʪʫʨʘ ʧʘʨʘʜʦʢʩʘ ɹʝʨʨʠ ʤʦʞʝʪ ʙʳʪʴ ʦʙʳʛʨʘʥʘ ʚ 

ʜʠʘʛʦʥʘʣʴʥʳʭ ʨʘʩʩʫʞʜʝʥʠʷʭ, ʜʦʢʘʟʳʚʘʶʱʠʭ ʚʘʞʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʜʘʞʝ 

ʤʝʪʘʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʪʝʦʨʝʤʳ. ʇʨʠʚʝʜʝʤ ʦʜʠʥ ʠʥʪʝʨʝʩʥʳʡ ʧʨʠʤʝʨ ʠʟ ʪʝʦʨʠʠ 

ʤʥʦʞʝʩʪʚ ʎʝʨʤʝʣʦ-ʌʨʝʥʢʝʣʷ (ZF). ʆʙʱʝʠʟʚʝʩʪʥʘ ʨʘʩʰʠʨʷʶʱʘʷʩʷ ʮʝʧʦʯʢʘ 

ʚʣʦʞʝʥʥʳʭ ʬʦʨʤʘʣʴʥʳʭ ʩʠʩʪʝʤ: ʠʩʯʠʩʣʝʥʠʝ ʚʳʩʢʘʟʳʚʘʥʠʡ, ʟʘʪʝʤ ʠʩʯʠʩʣʝʥʠʝ 

ʧʨʝʜʠʢʘʪʦʚ, ʟʘʪʝʤ ʘʨʠʬʤʝʪʠʢʘ ʇʝʘʥʦ, ʟʘʪʝʤ ZF. ʇʨʠʚʝʜʸʤ ʷʚʥʦ ʘʢʩʠʦʤʳ, 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ ɼʞʫʟʝʧʧʝ ʇʝʘʥʦ ʚ 1889 ʛ., ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʶʪ ʠʜʝʶ 

ʯʠʩʣʘ ʠ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘʭ ʪʝʦʨʝʤ ʬʦʨʤʘʣʴʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ ʠ 

ʤʝʪʘʷʟʳʢʘ [2]. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ N, ʜʣʷ ʢʦʪʦʨʦʛʦ ʚʝʨʥʦ:  

ɸ1. ʅʦʣʴ ï ʥʘʪʫʨʘʣʴʥʦʝ ʯʠʩʣʦ. 

ɸ2. ɼʣʷ ʢʘʞʜʦʛʦ ʥʘʪʫʨʘʣʴʥʦʛʦ ʯʠʩʣʘ n ʩʫʱʝʩʪʚʫʝʪ ʩʣʝʜʫʶʱʝʝ ʟʘ ʥʠʤ 

ʯʠʩʣʦ n|.  

ɸ3. ɽʩʣʠ ʧʦʜʤʥʦʞʝʩʪʚʦ ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ ʩʦʜʝʨʞʠʪ ʥʦʣʴ ʠ ʫ ʢʘʞʜʦʛʦ 

ʵʣʝʤʝʥʪʘ ʵʪʦʛʦ ʧʦʜʤʥʦʞʝʩʪʚʘ ʝʩʪʴ ʩʣʝʜʫʶʱʠʡ, ʪʦ ʵʪʦ ʧʦʜʤʥʦʞʝʩʪʚʦ 

ʩʦʚʧʘʜʘʝʪ ʩʦ ʚʩʝʤ ʤʥʦʞʝʩʪʚʦʤ ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ. 



  

ɸ4. ɽʩʣʠ ʜʣʷ ʜʚʫʭ ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ ʩʣʝʜʫʶʱʠʝ ʯʠʩʣʘ ʦʜʠʥʘʢʦʚʳ, ʪʦ ʠ 

ʩʘʤʠ ʵʪʠ ʯʠʩʣʘ ʦʜʠʥʘʢʦʚʳ.  

ɸ5. ʅʦʣʴ ʥʝ ʷʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʥʠ ʜʣʷ ʢʘʢʦʛʦ ʥʘʪʫʨʘʣʴʥʦʛʦ ʯʠʩʣʘ.     

ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʬʦʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʤʦʞʥʦ ʟʘʜʘʪʴ ʚʦʧʨʦʩ: ʷʚʣʷʝʪʩʷ ʣʠ 

ʦʥʘ ʧʦʣʥʦʡ? ʊʝʦʨʠʷ ʧʦʣʥʘ, ʝʩʣʠ ʣʶʙʦʝ ʝʝ ʠʩʪʠʥʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʷʚʣʷʝʪʩʷ 

ʜʦʢʘʟʫʝʤʳʤ. ɺ ʯʝʤ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʜʦʢʘʟʫʝʤʦʩʪʴʶ ʠ ʠʩʪʠʥʥʦʩʪʴʶ? 

ʀʩʪʠʥʥʦʩʪʴ ï ʵʪʦ ʩʝʤʘʥʪʠʯʝʩʢʦʝ ʩʚʦʡʩʪʚʦ. ʉʠʤʚʦʣʳ ʠ ʮʝʧʦʯʢʠ ʠʟ ʥʠʭ 

ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʥʝʢʦʪʦʨʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ. ʅʘʧʨʠʤʝʨ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʥʝʠʟʚʝʩʪʥʦ, çʩʫʱʝʩʪʚʫʝʪ ʣʠ ʙʝʩʢʦʥʝʯʥʦ ʤʥʦʛʦ ʧʨʦʩʪʳʭ ʯʠʩʝʣ-ʙʣʠʟʥʝʮʦʚè 

ʚʠʜʘ p ʠ p+2. ʀ ʢʨʦʤʝ ʵʪʦʡ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ, ʤʦʞʥʦ ʣʠ ʜʦʢʘʟʘʪʴ ʵʪʦ ʫʪʚʝʨʞʜʝʥʠʝ ʣʠʙʦ ʝʛʦ 

ʦʪʨʠʮʘʥʠʝ. ɼʦʢʘʟʫʝʤʦʩʪʴ - ʵʪʦ ʩʠʥʪʘʢʩʠʯʝʩʢʦʝ ʩʚʦʡʩʪʚʦ, ʩʚʷʟʘʥʥʦʝ ʩ 

ʦʛʦʚʦʨʝʥʥʳʤʠ ʧʨʘʚʠʣʘʤʠ ʧʦʩʪʨʦʝʥʠʷ ʮʝʧʦʯʝʢ ʩʠʤʚʦʣʦʚ ʚ ʠʩʯʠʩʣʝʥʠʠ. 

ʆʙʱʝʧʨʠʥʷʪʘʷ ʪʝʨʤʠʥʦʣʦʛʠʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʚʦʡʩʪʚ ʩʠʩʪʝʤʳ ʩʦʜʝʨʞʠʪ 

ʪʨʠ ʚʘʞʥʳʝ ʧʦʥʷʪʠʷ: ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ, ʢʦʨʨʝʢʪʥʦʩʪʴ, ʧʦʣʥʦʪʘ. 

ʅʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ ï ʵʪʦ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʦʢʘʟʘʪʴ 

ʧʨʝʜʣʦʞʝʥʠʝ ʠ ʝʛʦ ʦʪʨʠʮʘʥʠʝ. ʂʦʨʨʝʢʪʥʦʩʪʴ ï ʵʪʦ ʦʪʩʫʪʩʪʚʠʝ ʜʦʢʘʟʫʝʤʳʭ 

ʣʦʞʥʳʭ ʚʳʩʢʘʟʳʚʘʥʠʡ. ʇʦʣʥʦʪʘ ï ʵʪʦ ʜʦʢʘʟʫʝʤʦʩʪʴ ʚʩʝʭ ʠʩʪʠʥʥʳʭ 

ʧʨʝʜʣʦʞʝʥʠʡ ʠʩʯʠʩʣʝʥʠʷ. 

ɺ 1931 ʛ. ʂʫʨʪ ɻʸʜʝʣʴ ʜʦʢʘʟʘʣ, ʯʪʦ ʢʘʞʜʘʷ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʘʷ ʠ 

ʢʦʨʨʝʢʪʥʘʷ ʩʠʩʪʝʤʘ, ʚ ʢʦʪʦʨʦʡ ʬʦʨʤʘʣʠʟʫʝʪʩʷ ʘʨʠʬʤʝʪʠʢʘ ʥʘʪʫʨʘʣʴʥʳʭ 

ʯʠʩʝʣ, ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʡ [3]. ɼʚʝ ʪʝʦʨʝʤʳ ɻʸʜʝʣʷ ʩʯʠʪʘʶʪʩʷ ʩʘʤʳʤʠ 

ʚʳʜʘʶʱʠʤʠʩʷ ʜʦʩʪʠʞʝʥʠʷʤʠ ʤʘʪʝʤʘʪʠʢʠ XX ʚʝʢʘ. ʇʨʠʚʝʜʸʤ ʠʭ 

ʬʦʨʤʫʣʠʨʦʚʢʠ. 

ʇʝʨʚʘʷ ʪʝʦʨʝʤʘ ɻʸʜʝʣʷ: ʣʶʙʘʷ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʘʷ ʬʦʨʤʘʣʴʥʘʷ 

ʘʢʩʠʦʤʘʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ, ʬʦʨʤʘʣʠʟʫʶʱʘʷ ʘʨʠʬʤʝʪʠʢʫ ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ, ʥʝ 

ʷʚʣʷʝʪʩʷ ʘʙʩʦʣʶʪʥʦ ʧʦʣʥʦʡ. ʇʨʠ ʵʪʦʤ ʦʥʘ ʪʘʢʞʝ ʠ ʥʝ ʧʦʧʦʣʥʷʝʤʘ. 

ɺʪʦʨʘʷ ʪʝʦʨʝʤʘ ɻʸʜʝʣʷ: ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ ʬʦʨʤʘʣʴʥʦʡ ʘʨʠʬʤʝʪʠʢʠ 

ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʜʦʢʘʟʘʥʘ ʩʨʝʜʩʪʚʘʤʠ ʩʘʤʦʡ ʵʪʦʡ ʪʝʦʨʠʠ.  

ɻʸʜʝʣʴ ʧʨʦʥʫʤʝʨʦʚʘʣ ʚʩʝ ʧʨʝʜʣʦʞʝʥʠʷ ʦʩʦʙʳʤ ʦʙʨʘʟʦʤ, ʘ ʟʘʪʝʤ 

ʧʦʩʪʨʦʠʣ ʧʨʝʜʣʦʞʝʥʠʝ, ʩʤʳʩʣ ʢʦʪʦʨʦʛʦ ʪʘʢʦʚ: çʵʪʦ ʧʨʝʜʣʦʞʝʥʠʝ 

ʥʝʜʦʢʘʟʫʝʤʦè. ɽʩʣʠ ʩʠʩʪʝʤʘ ʢʦʨʨʝʢʪʥʘ ʠ ʝʩʣʠ ʙʳ ʥʘʟʚʘʥʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ 

ʙʳʣʦ ʜʦʢʘʟʫʝʤʦ, ʪʦ ʦʥʦ ʙʳʣʦ ʙʳ ʠ ʠʩʪʠʥʥʦ. ʅʦ ʪʦʛʜʘ ʚ ʩʠʣʫ ʜʦʢʘʟʫʝʤʦʩʪʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʥʦ ʙʳʣʦ ʙʳ ʠ ʣʦʞʥʦ. ʅʦ ʵʪʦ ʥʝʚʦʟʤʦʞʥʦ, ʟʥʘʯʠʪ, 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʜʦʢʘʟʫʝʤʦʩʪʠ ʥʝʚʝʨʥʦ. ɿʥʘʯʠʪ, ʬʦʨʤʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʥʝ 

ʧʦʣʥʘ. ʊʘʢ ʵʩʢʠʟʥʦ ʤʦʞʥʦ ʦʙʦʩʥʦʚʘʪʴ ʧʝʨʚʫʶ ʪʝʦʨʝʤʫ ɻʸʜʝʣʷ.  



  

ʆʢʘʟʳʚʘʝʪʩʷ, ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʩʪʠ ʘʥʘʣʦʛʠʯʥʦʝ 

ʨʘʩʩʫʞʜʝʥʠʝ, ʥʝ ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʩʭʝʤʝ ʘʫʪʦʨʝʬʝʨʝʥʪʥʦʛʦ ʧʘʨʘʜʦʢʩʘ ʣʞʝʮʘ. 

ɼʞʦʨʜʞ ɹʫʣʦʩ ʚ 1989 ʛ. ʠʥʘʯʝ ʧʦʩʪʨʦʠʣ ʫʪʚʝʨʞʜʝʥʠʝ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ 

ʠʩʪʠʥʥʳʤ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʝ ʜʦʢʘʟʫʝʤʳʤ. ɼʣʷ ʵʪʦʛʦ ɹʫʣʦʩ ʧʝʨʝʥʝʩ ʥʘ 

ʬʦʨʤʘʣʴʥʳʡ ʷʟʳʢ ʧʘʨʘʜʦʢʩ ɹʝʨʨʠ ʠ ʧʝʨʝʜʦʢʘʟʘʣ ʧʝʨʚʫʶ ʪʝʦʨʝʤʫ ɻʸʜʝʣʷ ʦ 

ʥʝʧʦʣʥʦʪʝ ʘʨʠʬʤʝʪʠʢʠ [4, ʩ.44]. ʇʨʠʚʝʜʝʤ ʩʭʝʤʫ ʵʪʦʛʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ. ɺ ʭʦʜʝ 

ʨʘʩʩʫʞʜʝʥʠʡ ʢʦʥʝʯʥʦ ʞʝ ʥʝʠʟʙʝʞʥʦ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʠʘʛʦʥʘʣʴʥʘʷ ʧʨʦʮʝʜʫʨʘ.  

ɼʣʷ ʦʧʠʩʘʥʠʷ ʘʨʠʬʤʝʪʠʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʦʛʠʯʝʩʢʠʝ ʩʠʤʚʦʣʳ, ʟʥʘʢʠ 

ʩʣʦʞʝʥʠʷ, ʫʤʥʦʞʝʥʠʷ, ʯʠʩʣʦ ʥʦʣʴ, ʨʘʚʝʥʩʪʚʦ ʠ ʩʪʨʦʛʦʝ ʥʝʨʘʚʝʥʩʪʚʦ, ʩʠʤʚʦʣ 

x/, ʩʠʤʚʦʣ ʩʣʝʜʦʚʘʥʠʷ Sx, ʟʘʧʷʪʘʷ ʠ ʜʚʝ ʩʢʦʙʢʠ. ɺʩʝʛʦ ʧʦʣʫʯʠʣʦʩʴ L ʩʠʤʚʦʣʦʚ. 

ʅʘʧʨʠʤʝʨ, ʯʠʩʣʦ sssssO ʩʦʢʨʘʱʝʥʥʦ ʦʙʦʟʥʘʯʘʝʪʩʷ ʥʫʤʝʨʘʣʦʤ ʢʘʢ . ʇʨʠ ʵʪʦʤ 

ʩʘʤʦ ʯʠʩʣʦ 5 ʩʫʱʝʩʪʚʫʝʪ ʪʦʣʴʢʦ ʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. ɼʣʷ ʦʧʠʩʘʥʠʷ ʯʠʩʣʘ 

ʣʦʛʠʯʝʩʢʦʡ ʬʦʨʤʫʣʦʡ ʧʨʠʤʝʥʷʶʪʩʷ ʚʳʨʘʞʝʥʠʷ ʬʦʨʤʘʣʴʥʦʛʦ ʷʟʳʢʘ, 

ʥʘʧʨʠʤʝʨ:  

ssO+x=sssssssO. 

ɽʩʣʠ ʚʤʝʩʪʦ ʭ ʧʦʜʩʪʘʚʠʪʴ , ʪʦ ʤʦʞʥʦ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʧʦʣʫʯʝʥʥʘʷ 

ʬʦʨʤʫʣʘ ʠʩʪʠʥʥʘ. ʂʘʞʜʘʷ ʬʦʨʤʫʣʘ ʦʧʠʩʳʚʘʝʪ ʥʝ ʙʦʣʝʝ ʦʜʥʦʛʦ ʯʠʩʣʘ. 

ʌʦʨʤʫʣʳ ʜʣʠʥʳ Òd ʤʦʛʫʪ ʦʧʠʩʘʪʴ ʪʦʣʴʢʦ ʢʦʥʝʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ, 

ʦʛʨʘʥʠʯʝʥʥʦʝ ʩʚʝʨʭʫ ʯʠʩʣʦʤ dL+1. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʫʱʝʩʪʚʫʝʪ ʥʘʠʤʝʥʴʰʝʝ 

ʯʠʩʣʦ ʩʨʝʜʠ ʯʠʩʝʣ, ʦʧʠʩʳʚʘʝʤʳʭ ʮʝʧʦʯʢʦʡ ʠʟ ʥʝ ʙʦʣʝʝ, ʯʝʤ d ʩʠʤʚʦʣʦʚ.  

ʇʨʦʜʦʣʞʠʤ ʬʦʨʤʘʣʴʥʳʝ ʨʘʩʩʫʞʜʝʥʠʷ ʚ ʩʪʠʣʝ ʥʫʤʝʨʘʮʠʠ ɻʸʜʝʣʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʪʨʠ ʬʦʨʤʫʣʳ ʩ ʜʚʫʤʷ ʧʝʨʝʤʝʥʥʳʤʠ. A(x,y) ʠ B(x,y) 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ  ʛʣʘʩʷʪ, ʯʪʦ ʯʠʩʣʦ ʭ ʤʦʞʥʦ ʦʧʠʩʘʪʴ, ʠʩʧʦʣʴʟʫʷ ʮʝʧʦʯʢʫ ʨʦʚʥʦ 

ʠʟ ʫ ʩʠʤʚʦʣʦʚ ʠ ʤʝʥʝʝ, ʯʝʤ ʠʟ ʫ ʩʠʤʚʦʣʦʚ. ʉ(ʭ,ʫ) ʦʟʥʘʯʘʝʪ, ʯʪʦ ʭ ʝʩʪɹ 

ʥʘʠʤʝʥʴʰʝʝ ʯʠʩʣʦ, ʦʧʠʩʳʚʘʝʤʦʝ ʮʝʧʦʯʢʦʡ ʥʝ ʤʝʥʝʝ, ʯʝʤ ʠʟ ʫ ʩʠʤʚʦʣʦʚ.  

ʇʨʠʩʪʫʧʠʤ ʢ ʜʠʘʛʦʥʘʣʴʥʦʤʫ ʨʘʩʩʫʞʜʝʥʠʶ. ʇʦʜʩʯʠʪʘʝʤ ʜʣʠʥʫ ʬʦʨʤʫʣʳ 

ʉ(ʭ,ʫ), ʧʫʩʪʴ ʵʪʦ ʙʫʜʝʪ ʯʠʩʣʦ k>6, ʠ ʩʦʩʪʘʚʠʤ ʥʦʚʦʝ ʧʨʝʜʣʦʞʝʥʠʝ F(x). ɽʛʦ 

ʩʪʨʫʢʪʫʨʘ: , ʪʦ ʝʩʪʴ ʭ ʝʩʪʴ ʥʘʠʤʝʥʴʰʝʝ ʯʠʩʣʦ, 

ʢʦʪʦʨʦʝ ʥʝʣʴʟʷ ʦʧʠʩʘʪʴ, ʧʨʠʤʝʥʷʷ ʤʝʥʝʝ 10k ʩʠʤʚʦʣʦʚ. ʕʪʦ ʯʠʩʣʦ ʩʫʱʝʩʪʚʫʝʪ. 

ʊʝʧʝʨʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʜʩʯʠʪʘʝʤ ʜʣʠʥʫ ʬʦʨʤʫʣʳ F(x).   ʩʦʜʝʨʞʠʪ 11 

ʩʠʤʚʦʣʦʚ,  ʩʦʜʝʨʞʠʪ k+1 ʩʠʤʚʦʣ, ʉ(ʭ,ʫ) ʩʦʜʝʨʞʠʪ k ʩʠʤʚʦʣʦʚ, ʫ ʚʳʛʣʷʜʠʪ 

ʢʘʢ x/, ʪ.ʝ. ʧʦʣʫʯʠʣʦʩʴ ʝʱʝ 4 ʩʠʤʚʦʣʘ ʠ ʦʩʪʘʣʦʩʴ 8 ʚʥʝʰʥʠʭ ʩʠʤʚʦʣʦʚ. ʀʪʦʛʦ 

ʧʦʣʫʯʘʝʪʩʷ 2k+24 ʩʠʤʚʦʣʘ. ʋʯʠʪʳʚʘʷ, ʯʪʦ 6 ʤʝʥʴʰʝ k, ʧʦʣʫʯʘʝʪʩʷ ʤʝʥʴʰʝ, 

ʯʝʤ 8k, ʠ ʪʝʤ ʙʦʣʝʝ, ʵʪʦ ʤʝʥʴʰʝ, ʯʝʤ 10k. 

ɽʩʣʠ ʚʝʨʥʫʪʴʩʷ ʢ ʟʘʧʠʩʠ ʬʦʨʤʫʣʳ F(x), ʪʦ ʧʦʣʫʯʠʤ ʧʘʨʘʜʦʢʩʘʣʴʥʳʡ 

ʚʳʚʦʜ: ʵʪʦ ʠ ʝʩʪʴ ʬʦʨʤʫʣʘ ʜʣʷ ʥʘʠʤʝʥʴʰʝʛʦ ʯʠʩʣʘ ʭ, ʚ ʦʧʠʩʘʥʠʠ ʢʦʪʦʨʦʛʦ 

ʪʨʝʙʫʝʪʩʷ ʥʝ ʤʝʥʝʝ, ʯʝʤ 10k ʩʠʤʚʦʣʦʚ.  



  

ʀʟ ʦʙʥʘʨʫʞʝʥʥʦʛʦ ʧʘʨʘʜʦʢʩʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʜʚʘ ʚʳʚʦʜʘ. ɺʦ-ʧʝʨʚʳʭ, 

ʬʦʨʤʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʤʦʛʣʘ ʙʳʪʴ ʧʨʦʪʠʚʦʨʝʯʠʚʘ, ʪ.ʢ. ʜʦʢʘʟʘʥʳ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʧʨʝʜʣʦʞʝʥʠʝ ʠ ʝʛʦ ʦʪʨʠʮʘʥʠʝ. ʅʦ ʵʪʦ ʥʝ ʤʦʞʝʪ ʦʪʥʦʩʠʪʴʩʷ ʢ ʤʥʦʛʦʢʨʘʪʥʦ 

ʧʨʦʚʝʨʝʥʥʦʡ ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚ ZF, ʜʘʞʝ ʝʩʣʠ ʵʪʦ ʥʝʜʦʢʘʟʫʝʤʦ ʝʝ ʞʝ 

ʩʨʝʜʩʪʚʘʤʠ.  

ʆʩʪʘʝʪʩʷ ʩʜʝʣʘʪʴ ʜʨʫʛʦʡ ʚʳʚʦʜ: ʬʦʨʤʫʣʘ F(x) ʠʩʪʠʥʥʘ, ʥʦ ʥʝʜʦʢʘʟʫʝʤʘ. 

ɿʜʝʩʴ ʦʙʥʘʨʫʞʝʥʘ ʛʨʘʥʠʮʘ, ʟʘ ʢʦʪʦʨʫʶ ʥʝʚʦʟʤʦʞʥʦ ʧʝʨʝʡʪʠ, ʧʨʠʤʝʥʷʷ ʪʦʣʴʢʦ 

ʬʠʥʠʪʥʳʝ ʤʝʪʦʜʳ ʚ ʩʤʳʩʣʝ ɼʘʚʠʜʘ ɻʠʣʴʙʝʨʪʘ. ʄʘʪʝʤʘʪʠʢʠ ʜʦ ʩʠʭ ʧʦʨ 

ʩʯʠʪʘʶʪ ʚʦʧʨʦʩʳ ʦ ʩʦʦʪʚʝʪʩʪʚʠʠ ʠʭ ʥʘʫʢʠ ʨʝʘʣʴʥʦʤʫ ʤʠʨʫ ʥʝ ʦʪʥʦʩʷʱʠʤʠʩʷ ʢ 

ʤʘʪʝʤʘʪʠʢʝ. ʀ ʭʦʪʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʤʘʪʝʤʘʪʠʢʘ ʙʳʣʘ ʠʟʦʙʨʝʪʝʥʘ, ʯʪʦʙʳ 

ʧʦʤʦʯʴ ʧʦʥʷʪʴ ʨʝʘʣʴʥʳʡ ʤʠʨ, ʪʘʢ ʚʳʰʣʦ, ʯʪʦ ʩ ʢʦʥʮʘ XIX  ʚʝʢʘ ʝʸ ʩʪʘʣʠ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʬʦʨʤʘʣʴʥʫʶ ʥʘʫʢʫ. ɽʩʣʠ ɻʘʫʩʩ ʝʱʸ ʧʨʝʜʣʘʛʘʣ ʨʝʰʠʪʴ 

ʚʦʧʨʦʩ ʦ ʩʫʤʤʝ ʫʛʣʦʚ ʪʨʝʫʛʦʣʴʥʠʢʘ ʚ ʭʦʜʝ ʨʝʘʣʴʥʦʛʦ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ, ʪʦ ɻʠʣʴʙʝʨʪ ʫʞʝ ʛʦʚʦʨʠʣ ʦ ʬʦʨʤʘʣʠʩʪʠʯʝʩʢʦʤ ʧʦʜʭʦʜʝ ʢ 

ʠʩʪʠʥʝ. ɽʩʣʠ ʪʝʦʨʠʷ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʘ, ʪʦ ʦʥʘ ʠʩʪʠʥʥʘ ï ʪʘʢʦʚ ʥʳʥʝʰʥʠʡ 

ʩʪʘʥʜʘʨʪ ʜʣʷ ʤʘʪʝʤʘʪʠʢʠ ʠ ʣʦʛʠʢʠ. ɺʳʙʠʨʘʝʤʳʝ ʜʣʷ ʪʝʦʨʠʠ ʘʢʩʠʦʤʳ ʙʳʚʘʶʪ 

ʥʝʟʘʚʠʩʠʤʳ ʦʪ ʦʩʪʘʣʴʥʳʭ ʘʢʩʠʦʤ, ʠ ʪʦʣʴʢʦ ʵʪʠʤ ʜʠʢʪʫʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʚʳʙʦʨʘ.  
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ʇʈʀʄɽʅɽʅʀɽ ʆɹʃɸʏʅʆɻʆ ʉɽʈɺʀʉɸ MICROSOFT ONEDRIVE  

ɼʃʗ ʆʈɻɸʅʀɿɸʎʀʀ ʇʈɸʂʊʀʏɽʉʂʀʍ ɿɸʅʗʊʀʁ 

 

ʇʨʠ ʦʙʫʯʝʥʠʠ ʜʠʩʮʠʧʣʠʥʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʠʥʬʦʨʤʘʪʠʢʦʡ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ (ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ, ʣʘʙʦʨʘʪʦʨʥʳʝ 

ʨʘʙʦʪʳ). ʇʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ð ʵʪʦ çʤʝʪʦʜ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʩʚʷʟʴ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ, ʩʦʜʝʡʩʪʚʫʶʱʠʡ ʚʳʨʘʙʦʪʢʝ ʫ 



  

ʩʪʫʜʝʥʪʦʚ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʧʨʠʤʝʥʝʥʠʷ ʟʥʘʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʣʝʢʮʠʠ ʠ ʚ 

ʭʦʜʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳè [1].  

ɺ ʧʝʜʘʛʦʛʠʢʝ ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʮʝʣʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ: 

- ʧʦʤʦʯʴ ʦʙʫʯʘʶʱʠʤʩʷ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ, ʟʘʢʨʝʧʠʪʴ ʠ ʫʛʣʫʙʠʪʴ ʟʥʘʥʠʷ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ; 

- ʥʘʫʯʠʪʴ ʩʪʫʜʝʥʪʦʚ ʧʨʠʝʤʘʤ ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ, 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʚʣʘʜʝʥʠʶ ʥʘʚʳʢʘʤʠ ʠ ʫʤʝʥʠʷʤʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʦʚ, 

ʛʨʘʬʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʟʘʜʘʥʠʡ; 

- ʥʘʫʯʠʪʴ ʨʘʙʦʪʘʪʴ ʩ ʢʥʠʛʦʡ, ʩʣʫʞʝʙʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ ʠ ʩʭʝʤʘʤʠ, 

ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʧʨʘʚʦʯʥʦʡ ʠ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʦʡ; 

- ʩʬʦʨʤʠʨʦʚʘʪʴ ʫʤʝʥʠʝ ʫʯʠʪʴʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʪ.ʝ. ʦʚʣʘʜʝʚʘʪʴ 

ʤʝʪʦʜʘʤʠ, ʩʧʦʩʦʙʘʤʠ ʠ ʧʨʠʝʤʘʤʠ ʩʘʤʦʦʙʫʯʝʥʠʷ, ʩʘʤʦʨʘʟʚʠʪʠʷ ʠ 

ʩʘʤʦʢʦʥʪʨʦʣʷ [1]. 

ɺ ʩʠʩʪʝʤʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ ʚ ʦʙʣʘʩʪʠ 

ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʟʘʥʠʤʘʶʪ 

ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ, ʦʪʚʦʜʠʤʦʛʦ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʦʙʫʯʝʥʠʝ. 

ɸʫʜʠʪʦʨʥʳʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ 

ʚ ʧʨʦʮʝʩʩʝ ʩʦʚʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. 

ʆʩʦʙʝʥʥʦʩʪʴ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʩʠʩʪʝʤʘʪʠʯʥʦʩʪʠ, ʨʝʛʫʣʷʨʥʦʩʪʠ, ʪʝʩʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʣʝʢʮʠʦʥʥʳʤ 

ʤʘʪʝʨʠʘʣʦʤ.  

ɺʦ ʚʨʝʤʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʚ ʫʩʣʦʚʠʷʭ 

ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʧʝʨʘʪʠʚʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʩʦ ʩʪʫʜʝʥʪʘʤʠ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ 

ʧʨʝʜʣʘʛʘʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʠ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʠ ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʦʙʣʘʯʥʳʡ ʩʝʨʚʠʩ (ʥʘʧʨʠʤʝʨ, Microsoft OneDrive). 

ɼʣʷ ʥʘʯʘʣʘ ʜʘʜʠʤ ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ï ʵʪʦ çʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ 

ʩʘʤʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʝʛʦ ʫʯʘʩʪʥʠʢʦʚè [2, ʩ.65]. ʇʦʜ 

ʦʧʝʨʘʪʠʚʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ ʧʦʜʨʘʟʫʤʝʚʘʝʤ ʧʦʣʫʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʫʯʝʙʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ çʟʜʝʩʴ ʠ ʩʝʡʯʘʩè, ʪ.ʝ. ʚ ʢʦʥʮʝ ʟʘʥʷʪʠʷ. ʋʯʘʩʪʥʠʢʘʤʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʚʳʩʰʝʡ ʰʢʦʣʝ ʷʚʣʷʶʪʩʷ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʠ 

ʩʪʫʜʝʥʪʳ, ʧʨʠʯʝʤ ʥʘ ʦʜʥʦʛʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʟʘʥʷʪʠʷ ʧʦ ʣʶʙʦʡ ʜʠʩʮʠʧʣʠʥʝ ʧʨʠʭʦʜʠʪʩʷ, ʢʘʢ ʤʠʥʠʤʫʤ,  

ʛʨʫʧʧʘ ʚ ʩʨʝʜʥʝʤ ʠʟ 12 ʩʪʫʜʝʥʪʦʚ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʟʘ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʤʠʥʫʪ 



  

ʟʘʥʷʪʠʷ ʥʝʚʦʟʤʦʞʥʦ ʚ ʧʨʠʥʮʠʧʝ ʧʨʦʚʝʨʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʡ. ʇʦʜʛʦʪʦʚʢʘ 

ʦʪʯʝʪʘ ʚ çʙʫʤʘʞʥʦʤè ʚʠʜʝ ʧʦ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ʫʞʝ ʧʨʠʚʦʜʠʪ 

ʢ ʚʨʝʤʝʥʥʦʡ ʟʘʜʝʨʞʢʝ ʚʳʩʪʘʚʣʝʥʠʷ ʙʘʣʣʦʚ ʟʘ ʨʘʙʦʪʫ ʠ ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʟʘʚʝʨʰʝʥʥʦʩʪʠ ʵʪʦʡ ʨʘʙʦʪʳ ʠʤʝʥʥʦ ʚʨʝʤʝʥʥʳʤʠ 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʨʘʤʢʘʤʠ ʟʘʥʷʪʠʷ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ ʫʩʣʦʚʠʷʭ ʢʨʝʜʠʪʥʦʡ 

ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʫʩʣʦʚʠʷʭ ʢʨʝʜʠʪʥʦʡ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ ʦʯʝʥʴ ʦʩʪʨʦ 

ʩʪʦʠʪ ʚʦʧʨʦʩ ʦ ʤʝʪʦʜʘʭ ʩʙʦʨʘ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʧʝʨʘʪʠʚʥʦ ʧʦʣʫʯʘʪʴ 

ʚʳʧʦʣʥʝʥʥʳʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʘʜʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ 

ʨʘʙʦʪ ʩʪʫʜʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʪʫʜʝʥʪʦʚ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ, ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʘʧʝʣʣʠʨʦʚʘʥʠʷ. ʀ, ʢʘʢ ʦʜʠʥ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ, ʚʦʟʤʦʞʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʦʮʝʥʠʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ, ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʩʚʦʠ 

ʜʝʡʩʪʚʠʷ, ʤʝʪʦʜʠʢʠ ʠ ʟʘʜʘʥʠʷ ʩ ʫʯʸʪʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʢʘʞʜʦʛʦ 

ʩʪʫʜʝʥʪʘ ʠ ʚʩʝʡ ʛʨʫʧʧʳ ʚ ʮʝʣʦʤ.  

ɺ ʫʩʣʦʚʠʷʭ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʦʚʩʝʤʝʩʪʥʦʤ ʧʨʠʤʝʥʝʥʠʠ 

ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ [3] ʩʪʘʥʦʚʠʪʩʷ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʩʙʦʨ ʦʪʯʝʪʦʚ 

ʣʘʙʦʨʘʪʦʨʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʥʝ ʪʦʣʴʢʦ ʚ çʙʫʤʘʞʥʦʡè ʬʦʨʤʝ, ʥʦ ʠ ʥʘ 

ʵʣʝʢʪʨʦʥʥʳʭ ʥʦʩʠʪʝʣʷʭ (ʤʘʛʥʠʪʥʳʝ ʠ ʣʘʟʝʨʥʳʝ ʜʠʩʢʠ, flash-ʥʦʩʠʪʝʣʠ ʠ ʪ.ʜ.), 

ʯʝʨʝʟ ʵʣʝʢʪʨʦʥʥʫʶ ʧʦʯʪʫ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ çʦʙʣʘʢʘè ʧʦʟʚʦʣʷʶʪ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʜʦʩʪʫʧ ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʧʦʣʥʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʚ ʙʦʣʝʝ 

ʫʜʦʙʥʦʡ ʬʦʨʤʝ (ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʭ ʩʦʙʠʨʘʪʴ, ʥʘʢʘʧʣʠʚʘʪʴ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ 

ʤʝʩʪʝ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʠ ʪ.ʜ., ʧʝʨʝʜʘʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʥʦʩʠʪʝʣʝʡ). 

ʆʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʚ ʠʥʬʦʨʤʘʪʠʢʝ - ʵʪʦ ʤʦʜʝʣʴ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʦʚʩʝʤʝʩʪʥʦʛʦ ʠ ʫʜʦʙʥʦʛʦ ʩʝʪʝʚʦʛʦ ʜʦʩʪʫʧʘ ʧʦ ʪʨʝʙʦʚʘʥʠʶ ʢ ʦʙʱʝʤʫ ʧʫʣʫ 

ʢʦʥʬʠʛʫʨʠʨʫʝʤʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ (ʥʘʧʨʠʤʝʨ, ʩʝʪʷʤ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ, ʩʝʨʚʝʨʘʤ, ʫʩʪʨʦʡʩʪʚʘʤ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, ʧʨʠʣʦʞʝʥʠʷʤ ʠ ʩʝʨʚʠʩʘʤ - 

ʢʘʢ ʚʤʝʩʪʝ, ʪʘʢ ʠ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʦʧʝʨʘʪʠʚʥʦ 

ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʠ ʦʩʚʦʙʦʞʜʝʥʳ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ 

ʟʘʪʨʘʪʘʤʠ ʠ/ʠʣʠ ʦʙʨʘʱʝʥʠʷʤʠ ʢ ʧʨʦʚʘʡʜʝʨʫ [4]. ʂʦʤʧʘʥʠʷ Microsoft 

ʧʨʝʜʣʘʛʘʝʪ ʩʝʨʚʠʩ ʦʙʣʘʯʥʦʛʦ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ OneDrive (ʙʝʩʧʣʘʪʥʦʝ 

ʀʥʪʝʨʥʝʪ-ʭʨʘʥʠʣʠʱʝ ʜʣʷ ʬʘʡʣʦʚ, ʢ ʢʦʪʦʨʦʤʫ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ 

ʦʪʦʚʩʶʜʫ [4]).  

ʈʘʥʝʝ ʥʘʤʠ ʫʞʝ ʙʳʣ ʦʧʠʩʘʥ ʦʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʝʪʠ ʚ ʢʘʯʝʩʪʚʝ ʭʨʘʥʠʣʠʱʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʚ 
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ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ, ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ 

ʙʘʟʝ Microsoft OneDrive [2; 5; 6]. 

ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʡ ʩʝʨʚʠʩ ʚ ʢʘʯʝʩʪʚʝ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʚ ʫʯʝʙʥʳʭ ʮʝʣʷʭ ʥʘ 

ʣʘʙʦʨʘʪʦʨʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʥʘʤʠ 

ʧʦʩʪʨʦʝʥʦ çʧʨʝʜʤʝʪʥʦʝè ʨʝʩʫʨʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʦ ʦʪʜʝʣʴʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ 

(ʥʘʧʨʠʤʝʨ, ʜʣʷ ʜʠʩʮʠʧʣʠʥʳ çʇʨʦʛʨʘʤʤʥʘʷ ʠʥʞʝʥʝʨʠʷè, çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʵʢʦʥʦʤʠʢʝè, çWeb-ʪʝʭʥʦʣʦʛʠʠè ʠ ʜʨ.). ʕʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʳ 

ʥʘʟʦʚʝʤ çʦʙʣʘʯʥʳʡè ʢʣʘʩʩ. ɼʦʩʪʫʧ ʢ çʦʙʣʘʯʥʦʤʫè ʢʣʘʩʩʫ ʦʨʛʘʥʠʟʫʝʪʩʷ ʜʣʷ 

ʨʘʟʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ: ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʢʘʢ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ 

ʢʣʘʩʩʘ; ʜʣʷ ʩʪʫʜʝʥʪʘ ʢʘʢ ʘʢʪʠʚʥʦʛʦ ʫʯʘʩʪʥʠʢʘ ʵʪʦʛʦ ʢʣʘʩʩʘ. ʇʦʜ ʘʢʪʠʚʥʳʤ 

ʫʯʘʩʪʥʠʢʦʤ çʦʙʣʘʯʥʦʛʦè ʢʣʘʩʩʘ ʤʳ ʧʦʥʠʤʘʝʤ: 

- ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʪʫʜʝʥʪʘ ʩ ʨʝʩʫʨʩʘʤʠ 

çʦʙʣʘʯʥʦʛʦè ʢʣʘʩʩʘ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʫʧʘ ʢ ʦʙʱʠʤ ʨʝʩʫʨʩʘʤ (ʵʣʝʢʪʨʦʥʥʦʤʫ ʫʯʝʙʥʦ-

ʤʝʪʦʜʠʯʝʩʢʦʤ ʢʦʤʧʣʝʢʩʫ [6], ʢ ʵʣʝʢʪʨʦʥʥʦʤʫ ʞʫʨʥʘʣʫ [2; 5], ʘʢʪʠʚʥʦʤʫ 

ʨʘʟʜʘʪʦʯʥʦʤʫ ʤʘʪʝʨʠʘʣʫ) ʚ ʨʝʞʠʤʝ ʧʨʦʩʤʦʪʨʘ;  

- ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦ ʩʚʦʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʚʦ ʚʨʝʤʷ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ (ʚʳʧʦʣʥʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʟʘʜʘʥʠʡ ʩ ʧʦʤʦʱʴʶ çʦʙʣʘʯʥʳʭè ʠʥʩʪʨʫʤʝʥʪʦʚ, ʭʨʘʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʚ 

çʦʙʣʘʢʝè). 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ çʦʜʠʥ-ʢʦ-ʤʥʦʛʠʤè, 

ʦʙʦʡʪʠ ʧʨʦʙʣʝʤʫ ʦʪʩʫʪʩʪʚʠʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʦʨʪʘʣʘ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʙʝʩʧʝʯʠʪʴ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʦʧʝʨʘʪʠʚʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʟʚʦʣʷʝʪ ʦʧʫʙʣʠʢʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʪʝʢʫʱʝʛʦ 

ʢʦʥʪʨʦʣʷ ʠ ʚʳʧʦʣʥʝʥʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʞʝ 

ʥʘʣʠʯʠʝ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘʣʘ ʥʝ ʫʤʦʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

çʦʙʣʘʯʥʦʛʦè ʢʣʘʩʩʘ, ʪ.ʢ. ʧʦʨʪʘʣ ʥʝ ʧʦʟʚʦʣʷʝʪ:  

- ʦʧʝʨʠʨʦʚʘʪʴ çʦʙʣʘʯʥʳʤʠè ʠʥʩʪʨʫʤʝʥʪʘʤʠ (ʩʨʝʜʩʪʚʘʤʠ ʩʦʟʜʘʥʠʷ ʠ 

ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʦʡ, ʪʘʙʣʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʩʦʟʜʘʥʠʷ ʧʨʝʟʝʥʪʘʮʠʡ ʠ ʜʨ.); 

- ʭʨʘʥʠʪʴ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʚʝʨʩʠʠ ʨʘʙʦʪ ʩʪʫʜʝʥʪʦʚ; 

- ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʤʦʙʠʣʴʥʳʭ. 

ʆʪʩʶʜʘ ʷʚʥʦ ʚʠʜʥʦ, ʯʪʦ ʧʦʜʭʦʜ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʭʨʘʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪ 

ʩʪʫʜʝʥʪʦʚ ʚ ʚʠʜʝ ʦʙʣʘʯʥʦʛʦ ʭʨʘʥʠʣʠʱʘ ʜʘʥʥʳʭ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʦʨʪʘʣʦʤ ʚʫʟʘ. ʂʘʢ ʨʘʥʝʝ ʦʪʤʝʯʘʣʦʩʴ, ʥʘ ʢʘʞʜʦʛʦ 



  

ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʩʪʫʜʝʥʪʘ ʚʳʜʝʣʷʝʪʩʷ ʫʩʣʦʚʥʳʡ ʦʙʲʝʤ ʜʠʩʢʦʚʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʫʟʘ, ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʬʠʟʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʜʠʩʢʘ 

ʩʝʨʚʝʨʘ, ʜʦʩʪʫʧ ʢ ʢʦʪʦʨʦʤʫ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʣʠʯʥʳʭ ʫʯʝʪʥʳʭ 

ʟʘʧʠʩʝʡ. ʂʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʧʦʨʪʘʣʝ ʚʫʟʘ ʭʨʘʥʷʪʩʷ ʠʪʦʛʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ 

ʩʪʫʜʝʥʪʘ, ʚʫʟ ʥʝ ʤʦʞʝʪ ʩʝʙʝ ʧʦʟʚʦʣʠʪʴ ʚʳʜʝʣʠʪʴ ʨʝʩʫʨʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʨʘʙʦʪ ʩʪʫʜʝʥʪʘ ʧʦ ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʡ 

ʜʠʩʮʠʧʣʠʥʝ, ʪʝʤ ʙʦʣʝʝ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʈʘʟʤʝʱʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʚ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʤ ʭʨʘʥʠʣʠʱʝ ʜʘʥʥʳʭ, ʥʝʟʘʚʠʩʠʤʦʤ ʦʪ ʩʝʪʠ ʚʫʟʘ, ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʧʦʜʘʚʘʪʝʣ ʁ ʪʘʢʞʝ ʩʦʙʠʨʘʪʴ, ʥʘʢʘʧʣʠʚʘʪʴ ʠ ʧʫʙʣʠʢʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ 

ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʘ ʧʦ ʦʪʜʝʣʴʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ.  

ʆʙʣʘʯʥʳʡ ʩʝʨʚʠʩ ʭʨʘʥʠʣʠʱʘ ʜʘʥʥʳʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚ 

ʨʘʤʢʘʭ çʦʙʣʘʯʥʦʛʦè ʢʣʘʩʩʘ ʦʛʨʘʥʠʯʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ (ʢʘʞʜʳʡ ʩʝʨʚʠʩ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʙʝʩʧʣʘʪʥʦ ʨʘʟʣʠʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʤʷʪʠ), ʚ ʢʦʪʦʨʦʤ ʠʤʝʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʘ ʚ ʩʚʦʝʡ ʧʘʧʢʝ (ʚ ʣʠʯʥʦʤ ʦʙʣʘʯʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ), ʠʤʝʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʠ ʭʨʘʥʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ ʟʘʜʘʥʠʡ ʧʦ ʪʝʤʘʪʠʢʘʤ ʜʠʩʮʠʧʣʠʥʳ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ 

ʧʦʠʩʢ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʟʘʜʘʥʠʷ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʩʜʘʯʠ 

ʟʘʜʘʥʠʷ ʠ ʚʳʧʦʣʥʝʥʠʷ ʛʨʘʬʠʢʘ ʩʜʘʯʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ.  

ʀʩʭʦʜʷ ʠʟ ʦʧʳʪʘ ʦʨʛʘʥʠʟʘʮʠʠ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ çʦʙʣʘʯʥʳʭè ʪʝʭʥʦʣʦʛʠʡ, ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʨʫʢʪʫʨʳ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʠʩʮʠʧʣʠʥʳ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʚ 

çʦʙʣʘʯʥʳʭè ʩʝʨʚʠʩʘʭ, ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʩʣʝʜʫʶʱʫʶ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ 

çʦʙʣʘʯʥʦʛʦè ʢʣʘʩʩʘ (ʜʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.1). 



  

- ʋʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʜʠʩʮʠʧʣʠʥʳ 

 - ʩʠʣʣʘʙʫʩ 

 - ʣʝʢʮʠʠ 

  - ʘʢʪʠʚʥʳʡ ʤʘʪʝʨʠʘʣ ʢ ʣʝʢʮʠʷʤ 

  - ʧʨʝʟʝʥʪʘʮʠʠ ʢ ʣʝʢʮʠʷʤ 

 - ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ 

  - ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ ˉ1 

  é 

  - ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ ˉN 

 - ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʦʙʫʯʘʶʱʝʛʦʩʷ 

  - ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʩʪʫʜʝʥʪʘ 

  - ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʧʦʜ       

                           ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʝʧʦʜʘʚʘʪʝʣʷ 

 - ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ 

  - ʢʦʥʪʨʦʣʴʥʘʷ ʨʘʙʦʪʘ 

  - ʪʝʩʪʠʨʦʚʘʥʠʝ 

  - ʨʫʙʝʞʥʳʡ ʢʦʥʪʨʦʣʴ 

  - ʠʪʦʛʦʚʳʡ ʢʦʥʪʨʦʣʴ 

 - ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʦʩʦʙʠʷ 

  - ʦʩʥʦʚʥʘʷ ʣʠʪʝʨʘʪʫʨʘ 

  - ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʣʠʪʝʨʘʪʫʨʘ 

- ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

- ʵʣʝʢʪʨʦʥʥʳʡ ʞʫʨʥʘʣ 

- ɻʨʫʧʧʳ 

 - ʥʘʠʤʝʥʦʚʘʥʠʝ ʛʨʫʧʧʳ ˉ1 

  - ʣʠʯʥʘʷ ʧʘʧʢʘ ʩʪʫʜʝʥʪʘ ˉ11 

  é 

  - ʣʠʯʥʘʷ ʧʘʧʢʘ ʩʪʫʜʝʥʪʘ ˉ1M 

 é 

 - ʥʘʠʤʝʥʦʚʘʥʠʝ ʛʨʫʧʧʳ ˉN 

  - ʣʠʯʥʘʷ ʧʘʧʢʘ ʩʪʫʜʝʥʪʘ ˉN1 

  é 

  - ʣʠʯʥʘʷ ʧʘʧʢʘ ʩʪʫʜʝʥʪʘ ˉNM 

 

ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʠ ʩʢʨʠʥʰʦʪ ʩʪʨʫʢʪʫʨʳ çʦʙʣʘʯʥʦʛʦè ʢʣʘʩʩʘ ʚ OneDrive 

ʈʫʢʦʚʦʜʩʪʚʫʷʩʴ ʚʳʰʝʧʨʝʜʣʦʞʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʩ ʧʦʤʦʱʴʶ 

ʠʥʩʪʨʫʤʝʥʪʘ Microsoft OneDrive ʥʘʤʠ ʧʦʩʪʨʦʝʥʳ çʦʙʣʘʯʥʳʝè ʢʣʘʩʩʳ ʧʦ 

ʜʠʩʮʠʧʣʠʥʘʤ ʙʘʢʘʣʘʚʨʠʘʪʘ çʇʨʦʛʨʘʤʤʥʘʷ ʠʥʞʝʥʝʨʠʷè 

(pi_koneva@outlook.com), çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʵʢʦʥʦʤʠʢʝè 

(ite_koneva@outlook.com) ʠ ʜʨ. ʅʠʞʝ ʥʘ ʨʠʩʫʥʢʘʭ 2-4 ʧʨʠʚʝʜʝʥʳ ʚʥʝʰʥʠʡ ʚʠʜ 

çʦʙʣʘʯʥʦʛʦè ʢʣʘʩʩʘ ʥʘ ʧʨʠʤʝʨʝ ʜʠʩʮʠʧʣʠʥʳ çʇʨʦʛʨʘʤʤʥʘʷ ʠʥʞʝʥʝʨʠʷè 

(ʨʠʩ.2-3), ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪʳ ʛʨʫʧʧʳ (ʨʠʩ.3) ʠ ʦʪʜʝʣʴʥʦʛʦ ʩʪʫʜʝʥʪʘ ʚ 

çʦʙʣʘʯʥʦʤè ʢʣʘʩʩʝ (ʨʠʩ.4).  

 



  

 

ʈʠʩʫʥʦʢ 2. ɺʥʝʰʥʠʡ ʚʠʜ çʦʙʣʘʯʥʦʛʦè ʢʣʘʩʩʘ ʚ OneDrive 

 

 

 

ʈʠʩʫʥʦʢ 3. ɺʥʝʰʥʠʡ ʚʠʜ ʛʨʫʧʧʳ ʚ çʦʙʣʘʯʥʦʤè ʢʣʘʩʩʝ ʚ OneDrive 

 

ʈʠʩʫʥʦʢ 4. ɺʥʝʰʥʠʡ ʚʠʜ çʦʙʣʘʯʥʦʡè ʧʘʧʢʠ ʩʪʫʜʝʥʪʘ ʚ çʦʙʣʘʯʥʦʤè 

ʢʣʘʩʩʝ ʚ OneDrive 
 



  

ʀʟ ʨʠʩʫʥʢʦʚ 3 ʠ 4 ʚʠʜʥʦ, ʯʪʦ ʧʦʣʥʳʡ ʜʦʩʪʫʧ ʢ ʣʠʯʥʦʡ ʧʘʧʢʝ ʩʪʫʜʝʥʪʘ 

ʠʤʝʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʥʝʛʦ, ʜʨʫʛʠʝ ʫʯʘʩʪʥʠʢʠ ʛʨʫʧʧʳ ʜʦʩʪʫʧʘ ʢ ʥʝʡ ʥʝ ʠʤʝʶʪ. 

ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʩʪʫʧʘ ʩʪʫʜʝʥʪʘ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʝʛʦ ʚ çʦʙʣʘʯʥʳʡè 

ʢʣʘʩʩ. ɼʣʷ ʵʪʦʛʦ ʩʦʟʜʘʝʪʩʷ ɻʨʫʧʧʘ, ʟʘʪʝʤ ʣʠʯʥʳʝ ʜʘʥʥʳʝ ʩʪʫʜʝʥʪʘ ʚʥʦʩʷʪʩʷ ʚ 

çʂʦʥʪʘʢʪè, ʧʦ ʢʦʪʦʨʦʤʫ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʜʦʩʪʫʧ ʢ ʨʝʩʫʨʩʘʤ ʣʠʯʥʦʛʦ ʠ ʦʙʱʝʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ (ʨʠʩ.5). 

 

ʈʠʩʫʥʦʢ 5. ʆʧʠʩʘʥʠʝ ʣʠʯʥʦʛʦ çʂʦʥʪʘʢʪʘè ʩʪʫʜʝʥʪʘ ʚ çʦʙʣʘʯʥʦʤè 

ʢʣʘʩʩʝ ʚ OneDrive 

 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʧʝʨʠʨʦʚʘʪʴ ʪʘʢʠʤʠ 

çʦʙʣʘʯʥʳʤʠè ʠʥʩʪʨʫʤʝʥʪʘʤʠ OneDrive (ʩʤ. ʨʠʩ.6), ʢʘʢ Microsoft Word OnLine, 

Microsoft Excel OnLine. 

 

 

ʈʠʩʫʥʦʢ 6. ɺʥʝʰʥʠʡ ʚʠʜ ʨʝʟʫʣʴʪʘʪʘ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʘ ʩ ʧʦʤʦʱʴʶ 

çʦʙʣʘʯʥʦʛʦè ʠʥʩʪʨʫʤʝʥʪʘ Microsoft Excel ʚ çʦʙʣʘʯʥʦʤè ʢʣʘʩʩʝ ʚ OneDrive 

 

ɼʘʥʥʳʡ ʦʧʳʪ ʚʥʝʜʨʝʥ ʘʚʪʦʨʦʤ ʩʪʘʪʴʠ ʜʣʷ ʚʩʝʭ ʯʠʪʘʝʤʳʭ ʜʠʩʮʠʧʣʠʥ ʚ 

ʩʠʩʪʝʤʝ ʚʫʟʦʚʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʚʩʝʤ ʬʦʨʤʘʤ ʦʙʫʯʝʥʠʷ.  



  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦ-ʧʝʨʚʳʭ, ʤʳ ʠʤʝʝʤ ʥʝʟʘʚʠʩʠʤʦʝ ʠʥʪʝʨʘʢʪʠʚʥʦʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ çʧʨʝʜʤʝʪʥʦʝè ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʦ ʜʠʩʮʠʧʣʠʥʝ (çʦʙʣʘʯʥʳʡè 

ʢʣʘʩʩ), ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʟʘʜʘʥʠʷ ʣʘʙʦʨʘʪʦʨʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ, ʭʨʘʥʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠʭ 

ʨʘʙʦʪʳ, ʦʮʝʥʠʚʘʪʴ ʠ ʧʫʙʣʠʢʦʚʘʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦ ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ, ʟʥʘʢʦʤʠʪʴ 

ʩʪʫʜʝʥʪʦʚ ʩ ʪʝʢʫʱʠʤ ʨʝʡʪʠʥʛʦʤ ʧʦ ʠʟʫʯʘʝʤʦʡ ʜʠʩʮʠʧʣʠʥʝ, ʘ ʪʘʢʞʝ 

ʠʥʪʝʨʘʢʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ çʦʙʣʘʯʥʳʤʠè ʠʥʩʪʨʫʤʝʥʪʘʤʠ. ʊʘʢʦʡ 

ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʨʝʩʫʨʩʘʤʠ ʚʳʧʦʣʥʝʥʥʳʭ ʟʘʜʘʥʠʡ 

ʜʠʩʮʠʧʣʠʥʳ ʥʝ ʪʦʣʴʢʦ ʚ ʨʘʤʢʘʭ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ, ʢʘʬʝʜʨʳ, ʥʦ ʠ ʚ ʨʝʞʠʤʝ 

on-line, ʥʝ ʚʳʭʦʜʷ ʠʟ ʜʦʤʘ, ʚ ʣʶʙʦʤ ʤʝʩʪʝ, ʛʜʝ ʝʩʪʴ ʜʦʩʪʫʧ ʢ ʩʝʪʠ ʀʥʪʝʨʥʝʪ.  

ɺʦ-ʚʪʦʨʳʭ, ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ ʥʝ ʪʦʣʴʢʦ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʜʘʥʥʳʝ ʨʝʩʫʨʩʳ, 

ʥʦ ʠ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ ʠʭ ʩ ʧʦʤʦʱʴʶ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʤʳ ʛʦʪʦʚʠʤ ʧʦʢʦʣʝʥʠʝ ʥʦʚʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʥʦʚʳʤ 

ʦʙʣʘʯʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʠ ʛʦʪʦʚʳʭ ʨʘʙʦʪʘʪʴ ʚ çʦʙʣʘʢʘʭè. 

ɼʣʷ ʧʝʜʘʛʦʛʘ ʚʘʞʥʦ ʥʘʣʠʯʠʝ ʦʧʝʨʘʪʠʚʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠ ʚʳʧʦʣʥʝʥʠʷ 

ʛʨʘʬʠʢʘ ʩʜʘʯʠ ʟʘʜʘʥʠʡ.  

ɺ-ʪʨʝʪʴʠʭ, ʚʧʦʣʥʝ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʜʘʥʥʳʡ ʦʧʳʪ ʥʘʡʜʝʪ ʰʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʟʘʥʷʪʠʡ, ʘ ʪʘʢʞʝ ʚ ʦʙʣʘʩʪʠ 

ʤʦʙʠʣʴʥʦʛʦ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ.   
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ɹ.ɺ. ʆʁʃʇʄɾʆʃʇ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-
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ʆ ʌʆʈʄɸʃʀɿɸʎʀʀ ʀʊɽʈɸʎʀʆʅʅʓʍ ɿɸɼɸʏ: ʆʇʀʉɸʅʀɽ 

ʇʈɽɼʄɽʊʅʆʁ ʆɹʃɸʉʊʀ ɺ ʗɿʓʂɽ ʃʆɻʀʂʀ ʇʈɽɼʀʂɸʊʆɺ   
 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʤʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʨʝʰʘʶʪʩʷ ʟʘʜʘʯʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ ʚ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʷʭ. ʇʨʠ ʵʪʦʤ 

ʥʝʨʝʜʢʦ ʤʦʣʯʘʣʠʚʦ ʦʙʭʦʜʷʪʩʷ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʬʦʨʤʘʣʠʟʘʮʠʝʡ 

ʩʦʜʝʨʞʘʪʝʣʴʥʳʭ ʨʘʟʜʝʣʦʚ ʤʘʪʝʤʘʪʠʢʠ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʇʦʯʪʠ 

ʩʦʨʦʢʘʣʝʪʥʠʡ ʦʧʳʪ ʘʚʪʦʨʘ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʝʦʨʝʤ ʠ ʜʝʜʫʢʪʠʚʥʦʛʦ ʩʠʥʪʝʟʘ ʧʨʦʛʨʘʤʤ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʠʟʫʯʝʥʠʝ ʠ ʬʦʨʤʘʣʠʟʘʮʠʷ ʪʝʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʠ ʧʨʦʛʨʘʤʤʠʩʪʩʢʠʭ ʧʨʠʝʤʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ ʠ ʚʣʠʷʶʪ ʢʘʢ 

ʥʘ ʩʪʨʫʢʪʫʨʫ ʣʦʛʠʯʝʩʢʠʭ ʚʳʚʦʜʦʚ, ʪʘʢ ʠ ʥʘ ʪʘʢʪʠʢʠ ʠʭ ʧʦʩʪʨʦʝʥʠʷ. ʆʜʥʠʤ ʠʟ 

ʪʘʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʬʦʨʤʘʣʠʟʘʮʠʷ ʠʪʝʨʘʮʠʦʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʚ 

ʨʘʤʢʘʭ ʜʝʜʫʢʪʠʚʥʦʛʦ ʩʠʥʪʝʟʘ ʧʨʦʛʨʘʤʤ.      

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʜʝʜʫʢʪʠʚʥʦʤ ʩʠʥʪʝʟʝ ʧʨʦʛʨʘʤʤ [1, ʩ.274], ʢʘʢ ʧʨʘʚʠʣʦ, 

ʧʨʠʤʝʥʷʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʩʪʘʥʜʘʨʪʥʘʷ ʩʭʝʤʘ: ʠʩʭʦʜʥʘʷ ʟʘʜʘʯʘ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʚ 

ʚʠʜʝ ʬʦʨʤʫʣʳ ʣʦʛʠʢʠ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ, ʟʘʪʝʤ ʩʪʨʦʠʪʩʷ ʝʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦʝ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʚ ʩʠʩʪʝʤʝ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ, ʧʦʩʣʝ ʯʝʛʦ ʠʟ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ 

ʠʟʚʣʝʢʘʝʪʩʷ ʧʨʦʛʨʘʤʤʘ, ʨʝʰʘʶʱʘʷ ʠʩʭʦʜʥʫʶ ʟʘʜʘʯʫ. ɺ ʵʪʦʡ ʩʭʝʤʝ ʟʘʜʘʯʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʬʦʨʤʫʣʳ  

   )),()(( yxByxAx $" ,                                         (*)  

ʛʜʝ ʚʭʦʜʥʳʝ ʦʙʲʝʢʪʳ ʢʦʨʪʝʞʘ x, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ ʫʩʣʦʚʠʷʤ )(xA , 

ʩʚʷʟʘʥʳ ʩ ʠʩʢʦʤʳʤʠ ʦʙʲʝʢʪʘʤʠ ʢʦʨʪʝʞʘ y  ʫʩʣʦʚʠʷʤʠ ),( yxB .  

 ʂʦʥʩʪʨʫʢʪʠʚʥʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʠʱʝʪʩʷ ʠʣʠ ʤʝʪʦʜʦʤ ʨʝʟʦʣʶʮʠʡ [2, 

ʩ.682], ʠʣʠ ʚ ʥʝʢʦʪʦʨʦʡ ʩʠʩʪʝʤʝ ʥʘʪʫʨʘʣʴʥʦʛʦ ʪʠʧʘ [3, ʩ.27]. ɿʘʪʝʤ ʠʟ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʠʟʚʣʝʢʘʝʪʩʷ ʟʘʚʝʜʦʤʦ ʧʨʘʚʠʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ (ʯʘʱʝ ʚʩʝʛʦ 

ʨʝʢʫʨʩʠʚʥʘʷ) ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ [4, ʩ.14].  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠʪʝʨʘʮʠʦʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʚ ʩʠʩʪʝʤʘʭ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʜʝʜʫʢʪʠʚʥʦʛʦ ʩʠʥʪʝʟʘ ʧʨʦʛʨʘʤʤ ʩʚʦʜʠʪʩʷ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʢ ʧʦʧʳʪʢʘʤ çʚʩʪʨʦʠʪʴè ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʠʥʜʫʢʮʠʶ ʚ ʠʩʧʦʣʴʟʫʝʤʫʶ 

ʩʠʩʪʝʤʫ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ. ʆʪʤʝʪʠʤ ʚ ʵʪʦʡ ʩʚʷʟʠ ʩʣʝʜʫʶʱʠʝ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ.  

ɺʦ-ʧʝʨʚʳʭ, ʫʧʦʤʷʥʫʪʳʝ ʚʳʰʝ ʤʝʪʦʜʳ ʧʦʠʩʢʘ ʚʳʚʦʜʘ ʷʚʣʷʶʪʩʷ ʯʠʩʪʦ 

ʩʠʥʪʘʢʩʠʯʝʩʢʠʤʠ ʠ ʥʝ ʧʦʟʚʦʣʷʶʪ ʫʯʝʩʪʴ ʚʩʝ ʜʝʪʘʣʠ ʚʳʙʦʨʘ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ 

ʜʣʷ ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʠʩʭʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠʟ (*). ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʛʨʘʤʤ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʳ 



  

ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ: ʢʦʛʜʘ ʚ ʣʦʛʠʯʝʩʢʦʤ ʚʳʚʦʜʝ ʦʪ ʦʙʲʝʢʪʘ çʤʘʪʨʠʮʘè 

ʧʝʨʝʭʦʜʠʪʴ ʢ ʦʙʲʝʢʪʫ çʜʚʫʤʝʨʥʳʡ ʤʘʩʩʠʚè?  

ɺʦ-ʚʪʦʨʳʭ, ʧʨʦʩʪʦʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʣʦʛʠʢʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʬʦʨʤʫʣʳ  

))),(()(( yxBxyyxAx Í""  
ʚ ʬʦʨʤʫʣʫ  

)),(&)(( yxBxyxAyx Í"" , 

ʧʨʠ ʙʣʠʞʘʡʰʝʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʦʢʘʟʳʚʘʝʪʩʷ ʠʪʝʨʘʮʠʦʥʥʳʤ ʜʝʡʩʪʚʠʝʤ, 

ʪ.ʢ. ʫ ʧʨʦʙʝʛʘʝʪ ʚʩʝ ʵʣʝʤʝʥʪʳ x. 
ɼʘʣʝʝ, ʜʘʞʝ ʜʣʷ ʧʨʦʩʪʳʭ ʬʦʨʤʫʣ ʚʠʜʘ (*) ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʩʭʝʤʳ ʩʠʥʪʝʟʘ 

ʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʢʚʘʥʪʦʨʳ ʚʩʝʦʙʱʥʦʩʪʠ, ʚʦʦʙʱʝ ʛʦʚʦʨʷ, ʥʝ ʧʝʨʝʩʪʘʥʦʚʦʯʥʳ.  

ʀ, ʥʘʢʦʥʝʮ, ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʧʦʷʚʣʝʥʠʷ ʚ ʚʳʚʦʜʝ ʧʝʨʝʤʝʥʥʳʭ, 

ʢʦʪʦʨʳʭ ʥʝʪ ʚ ʧʨʦʛʨʘʤʤʝ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ï ʚ ʧʨʦʛʨʘʤʤʝ ʤʦʛʫʪ 

ʧʦʥʘʜʦʙʠʪʴʩʷ ʧʝʨʝʤʝʥʥʳʝ, ʢʦʪʦʨʳʭ ʥʝʪ ʚ ʚʳʚʦʜʝ. 

ɺʩʝ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʘ ʪʘʢʞʝ ʠʪʝʨʘʮʠʦʥʥʘʷ ʧʨʠʨʦʜʘ ʦʩʥʦʚʥʳʭ ʩʪʨʫʢʪʫʨ 

ʜʘʥʥʳʭ, ʪʨʝʙʫʝʪ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʧʦʩʪʨʦʝʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ 

ʚʳʚʦʜʘ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʨʷʜʦʤ ʩʚʦʡʩʪʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʠʟʫʯʘʝʤʦʡ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ɺʳʷʚʣʝʥʠʝ ʪʘʢʠʭ ʩʚʦʡʩʪʚ ʚʦʟʤʦʞʥʦ ʧʨʠ ʘʥʘʣʠʟʝ ʢʣʘʩʩʦʚ 

ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʨʘʙʦʪʢʦʡ ʠʪʝʨʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ (ʤʘʩʩʠʚʦʚ, 

ʩʪʨʦʢ, ʬʘʡʣʦʚ ʠ ʪ.ʧ.) ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʪʠʤ ʟʘʜʘʯʘʤ ʬʦʨʤʫʣ, ʣʦʛʠʯʝʩʢʠʭ 

ʚʳʚʦʜʦʚ ʠ ʧʨʦʛʨʘʤʤ.  

ɺ ʨʘʤʢʘʭ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʥʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʬʦʨʤʘʣʠʟʘʮʠʠ 

ʦʜʥʦʡ ʠʟʚʝʩʪʥʦʡ ʟʘʜʘʯʠ.  

ʌʨʘʛʤʝʥʪ ʷʟʳʢʘ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ L ʜʣʷ ʬʦʨʤʘʣʠʟʘʮʠʠ ʠʟʫʯʘʝʤʦʡ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʘʢ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʬʫʥʢʮʠʡ ʠ ʧʨʝʜʠʢʘʪʦʚ ʠʤʝʶʪ ʦʙʱʝʫʧʦʪʨʝʙʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. 

1. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

ʈʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ ʦ ʨʘʩʩʪʘʥʦʚʢʝ n ʬʝʨʟʝʡ ʥʘ ʰʘʭʤʘʪʥʦʡ ʜʦʩʢʝ ʨʘʟʤʝʨʘ 

n*n (n > 0, ʥʘʪʫʨʘʣʴʥʦʝ) ʪʘʢ, ʯʪʦʙʳ ʥʠ ʦʜʠʥ ʥʝ ʙʠʣ ʜʨʫʛʦʛʦ. ɿʘʤʝʪʠʤ, ʯʪʦ ʜʣʷ 

ʩʣʫʯʘʷ n = 8 ʵʪʘ ʟʘʜʘʯʘ ʝʩʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʰʘʭʤʘʪʥʳʭ ʫʯʝʙʥʠʢʘʭ. ɺ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʧʨʠ n = 1 ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʪʨʠʚʠʘʣʴʥʦʝ, ʘ ʧʨʠ n = 2, 3 ʟʘʜʘʯʘ 

ʨʝʰʝʥʠʷ ʥʝ ʠʤʝʝʪ. ʅʦ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʦʣʞʥʘ ʦʪʩʣʝʞʠʚʘʪʴ ʚʩʝ 

ʧʦʜʦʙʥʳʝ ʩʣʫʯʘʠ. 

ʂʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʩʪʨʦʠʪʩʷ ʧʦ 

ʘʣʛʦʨʠʪʤʫ, ʧʨʠʚʝʜʝʥʥʦʤʫ ʚ ʩʣʝʜʫʶʱʝʤ ʨʘʟʜʝʣʝ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʪɻʘ ʟʘʜʘʯʘ ʠʥʪʝʨʝʩʥʘ ʪʝʤ, ʯʪʦ ʚ ʘʣʛʦʨʠʪʤʝ ʝʝ ʨʝʰʝʥʠʷ 

ʢʨʦʤʝ ʧʦʠʩʢʘ ʠ ʧʝʨʝʩʪʘʥʦʚʦʢ ʚʩʪʨʝʯʘʶʪʩʷ ʚʦʟʚʨʘʪʳ ʠ ʯʠʩʪʢʘ. ʂʨʦʤʝ ʪʦʛʦ, ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʭʝʤʳ ʜʝʜʫʢʪʠʚʥʦʛʦ ʩʠʥʪʝʟʘ ʧʨʦʛʨʘʤʤ, ʦʪʜʝʣʴʥʳʡ ʠʥʪʝʨʝʩ 



  

ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʝʨʝʭʦʜ ʦʪ ʧʦʥʷʪʠʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʢ ʧʦʥʷʪʠʷʤ ʠʟ ʦʙʣʘʩʪʠ 

ʜʚʫʤʝʨʥʳʭ ʤʘʩʩʠʚʦʚ. 

ʇʨʠʚʝʜʸʤ ʪʦʯʥʫʶ ʧʦʩʪʘʥʦʚʢʫ ʟʘʜʘʯʠ.  

1) ʈʘʩʩʪʘʚʠʪʴ n ʬʝʨʟʝʡ ʥʘ ʜʦʩʢʝ n*n ʪʘʢ, ʯʪʦʙʳ ʥʠ ʦʜʠʥ ʥʝ ʙʠʣ ʜʨʫʛʦʛʦ. 

ʇʦʥʷʪʥʦ, ʯʪʦ ʪʘʢʠʭ ʨʘʩʩʪʘʥʦʚʦʢ ʜʣʷ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ n ʤʦʞʝʪ ʙʳʪʴ 

ʥʝʩʢʦʣʴʢʦ. ʇʦʵʪʦʤʫ, ʚ ʦʙʱʝʤ ʚʠʜʝ ʟʘʜʘʯʘ ʚʳʛʣʷʜʠʪ ʪʘʢ: 

2) ʅʘʡʪʠ ʚʩʝ ʨʘʩʩʪʘʥʦʚʢʠ n ʬʝʨʟʝʡ ʥʘ ʜʦʩʢʝ n*n ʪʘʢʠʝ, ʯʪʦʙʳ ʥʠ ʦʜʠʥ 

ʬʝʨʟʴ ʥʝ ʙʠʣ ʜʨʫʛʦʛʦ. 

2. ɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʧʝʨʚʦʡ ʟʘʜʘʯʠ 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʘ (ʧʦ ʚʝʨʪʠʢʘʣʷʤ; ʧʨʠ ʵʪʦʤ ʢʘʞʜʘʷ 

ʢʣʝʪʢʘ ʜʦʩʢʠ ʠʤʝʝʪ ʢʦʦʨʜʠʥʘʪʳ ï ʥʦʤʝʨ ʚʝʨʪʠʢʘʣʠ ʠ ʥʦʤʝʨ ʛʦʨʠʟʦʥʪʘʣʠ), ʠʟ 

ʢʦʪʦʨʦʡ ʚʠʜʥʦ, ʢʘʢʠʝ ʦʙʲʝʢʪʳ ʫʯʘʩʪʚʫʶʪ ʚ ʦʧʠʩʘʥʠʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 1. 

ʐʘʛ 1. ʀʟ ʠʩʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ (ʧʫʩʪʘʷ ʜʦʩʢʘ) ʧʝʨʝʭʦʜʠʤ ʚ ʧʝʨʚʦʝ 

ʩʦʩʪʦʷʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʬʝʨʟʴ ʩʪʦʠʪ ʚ ʢʣʝʪʢʝ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ 1, 1. k := 1.  

ʐʘʛ 2. ɽʩʣʠ k > n-1, ʪʦ ʧʝʨʝʡʪʠ ʥʘ ʰʘʛ 6. 

ʐʘʛ 3. ɽʩʣʠ k ʚʝʨʪʠʢʘʣʝʡ ʫʞʝ ʦʙʨʘʙʦʪʘʥʳ (ʪ.ʝ. ʨʘʩʩʪʘʚʣʝʥʳ k ʬʝʨʟʝʡ), 

ʪʦ ʜʣʷ k + 1 ʚʝʨʪʠʢʘʣʝʡ (k + 1)-ʡ ʬʝʨʟʴ ʩʪʘʚʠʪʩʷ ʦʙʷʟʘʪʝʣʴʥʦ ʚ (k + 1)-ʶ 

ʚʝʨʪʠʢʘʣʴ. ɼʘʣʝʝ, ʚ ʵʪʦʡ ʚʝʨʪʠʢʘʣʠ ʠʱʝʪʩʷ ʧʫʩʪʘʷ ʢʣʝʪʢʘ, ʚ ʢʦʪʦʨʫʶ ʩʪʘʚʠʪʩʷ 

(k + 1)-ʡ ʬʝʨʟʴ. ɽʩʣʠ ʪʘʢʘʷ ʝʩʪʴ, ʪʦ k := k + 1 ʠ ʧʝʨʝʡʪʠ ʥʘ ʰʘʛ 2. 

ʐʘʛ 4. ɽʩʣʠ ʪʘʢʦʡ ʢʣʝʪʢʠ ʥʝʪ, ʪʦ ʥʘʜʦ ʚʝʨʥʫʪʴʩʷ ʚ ʧʨʝʜʳʜʫʱʫʶ 

ʚʝʨʪʠʢʘʣʴ, ʧʨʦʚʝʩʪʠ ʯʠʩʪʢʫ (ʪ.ʝ. ʫʙʨʘʪʴ ʩʪʦʷʱʝʛʦ ʪʘʤ ʬʝʨʟʷ). ɿʘʪʝʤ ʧʦʩʪʘʚʠʪʴ 

k -ʛʦ ʬʝʨʟʷ ʚ ʢʣʝʪʢʫ, ʫʚʝʣʠʯʠʚʘʷ ʢʦʦʨʜʠʥʘʪʳ. ɽʩʣʠ ʵʪʦ ʫʜʘʣʦʩʴ, ʪʦ ʧʝʨʝʡʪʠ ʥʘ 

ʰʘʛ 2.  

ʐʘʛ 5. ɽʩʣʠ ʥʝ ʫʜʘʣʦʩʴ ï k ʧʨʠʩʚʦʠʪʴ ʟʥʘʯʝʥʠʝ k ï 1. ɽʩʣʠ k -1 > 0,  ʪʦ 

ʧʝʨʝʡʪʠ ʥʘ ʰʘʛ 4. 

ʐʘʛ 6. ɸʣʛʦʨʠʪʤ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʚ ʜʚʫʭ ʩʣʫʯʘʷʭ: 

ʘ) ʚʦʟʚʨʘʪ ʚ ʧʝʨʚʫʶ ʢʣʝʪʢʫ ï ʥʝʫʜʘʯʘ; 

ʙ) ʨʘʩʩʪʘʥʦʚʢʘ ʥʘʡʜʝʥʘ, ʝʩʣʠ ʫʩʪʘʥʦʚʣʝʥ ʬʝʨʟ ɹʥʘ ʚʝʨʪʠʢʘʣʴ ʩ ʥʦʤʝʨʦʤ 

n. 

ɸʥʘʣʦʛʠʯʥʳʡ (ʧʦʣʥʦʩʪʴʶ ʩʠʤʤʝʪʨʠʯʥʳʡ) ʘʣʛʦʨʠʪʤ ʤʦʞʝʪ ʙʳʪʴ 

ʚʳʧʠʩʘʥ ʠ ʧʨʠ ʧʨʦʭʦʜʝ ʧʦ ʛʦʨʠʟʦʥʪʘʣʷʤ ʜʦʩʢʠ.  

3. ʌʦʨʤʘʣʠʟʘʮʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ʆʧʠʰʝʤ ʬʨʘʛʤʝʥʪ ʷʟʳʢʘ ʣʦʛʠʢʠ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʜʣʷ ʠʩʩʣʝʜʫʝʤʦʡ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʷʟʳʢ, ʝʩʪʝʩʪʚʝʥʥʦ, ʩʦʜʝʨʞʠʪ ʩʠʛʥʘʪʫʨʫ 

ʷʟʳʢʘ ʢʦʣʴʮʘ ʮʝʣʳʭ ʯʠʩʝʣ.       



  

ʇʨʠʚʝʜʝʤ ʦʩʥʦʚʥʳʝ ʧʨʝʜʠʢʘʪʳ ʷʟʳʢʘ (ʠʩʧʦʣʴʟʫʝʤ ʰʘʭʤʘʪʥʫʶ 

ʪʝʨʤʠʥʦʣʦʛʠʶ). 

1) ʜʦʩʢʘ(d, n, n) ï d ʝʩʪʴ ʰʘʭʤʘʪʥʘʷ ʜʦʩʢʘ ʨʘʟʤʝʨʥʦʩʪʠ n ʥʘ n (ʧʝʨʚʳʡ 

ʠʥʜʝʢʩ ï ʛʦʨʠʟʦʥʪʘʣʠ, ʚʪʦʨʦʡ ï ʚʝʨʪʠʢʘʣʠ; ʜʦʩʢʘ ʦʙʷʟʘʪʝʣʴʥʦ ʢʚʘʜʨʘʪʥʘʷ, ʪ.ʝ. 

ʧʝʨʚʳʡ ʠ ʚʪʦʨʦʡ ʠʥʜʝʢʩʳ ʩʦʚʧʘʜʘʶʪ); 

2) ʧʦʟʠʮʠʷ(s, d, P) ï s ʝʩʪʴ ʧʦʟʠʮʠʷ ʦʙʲʝʢʪʘ d, ʫʜʦʚʣʝʪʚʦʨʷʶʱʘ ̫

ʫʩʣʦʚʠʶ P; 

3) ʬʝʨʟʴ(f) ï  f  ʝʩʪʴ ʬʝʨʟʴ (ʧʦʥʷʪʥʦ, ʯʪʦ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʜʨʫʛʠʭ 

ʰʘʭʤʘʪʥʳʭ ʟʘʜʘʯ ʤʦʛʫʪ ʧʦʷʚʠʪʴʩʷ ʠ ʜʨʫʛʠʝ ʰʘʭʤʘʪʥʳʝ ʬʠʛʫʨʳ); 

4) ʩʪʦʠʪ_ʥʘ(f, d) ï ʬʝʨʟʴ f  ʩʪʦʠʪ ʥʘ ʦʙʲʝʢʪʝ d (ʜʦʩʢʝ, ʚʝʨʪʠʢʘʣʠ, 

ʛʦʨʠʟʦʥʪʘʣʠ, ʜʠʘʛʦʥʘʣʠ); 

5) ʢʣʝʪʢʘ(d, i, j) ï d ʝʩʪʴ ʢʣʝʪʢʘ ʩ ʥʦʤʝʨʘʤʠ i ʠ j; 

6) ʢʦʦʨʜ(f, i, j) ï ʬʝʨʟʴ f ʠʤʝʝʪ ʢʦʦʨʜʠʥʘʪʳ i ʠ j (ʪ.ʝ. ʩʪʦʠʪ ʚ ʢʣʝʪʢʝ ʩ 

ʵʪʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ); 

7) ʙʴʝʪ(f1, f2) ï ʬʝʨʟʴ f1 ʙʴʝʪ ʬʝʨʟʷ f2 (ʚʦʦʙʱʝ, ʦʜʥʘ ʬʠʛʫʨʘ ʙʴʸʪ 

ʜʨʫʛʫʶ ʬʠʛʫʨʫ); 

8) ʛʦʨʠʟ(g, d,  j) ï g - ʛʦʨʠʟʦʥʪʘʣʴ ʜʦʩʢʠ d ʩ ʥʦʤʝʨʦʤ j; 

9) ʚʝʨʪ(g, d,  j) ï g - ʚʝʨʪʠʢʘʣʴ ʜʦʩʢʠ d ʩ ʥʦʤʝʨʦʤ j; 

10) ʜʠʘʛ(g, d,  j) ï g - ʜʠʘʛʦʥʘʣʴ ʜʦʩʢʠ d ʩ ʥʦʤʝʨʦʤ j; 

11) ʙʴʝʪ_ʛʦʨ(f1, f2, g) ï ʬʝʨʟʴ f1 ʙʴʝʪ ʬʝʨʟʷ f2 ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ g; 

12) ʙʴʝʪ_ʚʝʨʪ(f1, f2, g) ï ʬʝʨʟʴ f1 ʙʴʝʪ ʬʝʨʟʷ f2 ʧʦ ʚʝʨʪʠʢʘʣʠ g; 

13) ʙʴʝʪ_ʜʠʘʛ(f1, f2, g) ï ʬʝʨʟʴ f1 ʙʴʝʪ ʬʝʨʟʷ f2 ʧʦ ʜʠʘʛʦʥʘʣʠ g; 

14)  ʠʩʭ_ʧʦʟʠʮʠʷ(s, d, P) ï s ʠʩʭʦʜʥʘ ̫ʧʦʟʠʮʠʷ ʜʦʩʢʠ d, ʫʜʦʚʣʝʪʚʦʨʷʶʱʘ ̫

ʫʩʣʦʚʠʶ P; ʝʩʣʠ ʫʩʣʦʚʠʝ P ʦʪʩʫʪʩʪʚʫʝʪ, ʪʦ ʧʠʰʝʤ ʠʩʭ_ʧʦʟʠʮʠʷ(s, d); 

15) ʩʦʜʝʨʞʠʪ(x, y) ï ʦʙʲʝʢʪ x ʩʦʜʝʨʞʠʪ ʦʙʲʝʢʪ y; 

16) ʧʫʩʪʦ(x) ï ʦʙʲʝʢʪ x ï ʧʫʩʪʦʡ; 

17) ʧʦʜʜʦʩʢʘ(d1, d, m, k) ï d1  ʧʦʜʜʦʩʢʘ (ʚʳʜʝʣʝʥʥʘʷ ʯʘʩʪʴ) ʜʦʩʢʠ d, 

ʠʤʝʶʱʘʷ m ʚʝʨʪʠʢʘʣʝʡ ʠ k ʛʦʨʠʟʦʥʪʘʣʝʡ.  

ʇʨʠʚʝʜʝʤ ʧʦʩʪʘʥʦʚʢʫ ʟʘʜʘʯʠ 1 ʚ ʚʠʜʝ ʬʦʨʤʫʣʳ ʦʧʠʩʘʥʥʦʛʦ ʷʟʳʢʘ 

ʣʦʛʠʢʠ ʧʨʝʜʠʢʘʪʦʚ (ʜʦʢʘʟʳʚʘʝʤʘʷ ʬʦʨʤʫʣʘ).  

)),,,(()),,((0&),,(( PdsʧʦʟʠʮʠʷsPdsʧʦʟʠʮʠʷsnnndʜʦʩʢʘxn ×$Ù$>""   (1) 

ʛʜʝ ʫʩʣʦʚʠʝ P ʜʦʣʞʥʦ ʦʧʠʩʳʚʘʪʴ ʪʘʢʫ  ʁʧʦʟʠʮʠʶ ʥʘ ʜʦʩʢʝ, ʯʪʦ ʥʘ 

ʢʘʞʜʦʡ ʚʝʨʪʠʢʘʣʠ ʩʪʦʠʪ ʪʦʯʥʦ ʧʦ ʦʜʥʦʤʫ ʬʝʨʟʶ, ʘ ʝʩʣʠ ʜʚʘ ʬʝʨʟʷ ʩʪʦʷʪ ʥʘ 

ʜʦʩʢʝ, ʪʦ ʥʠ ʦʜʠʥ ʥʝ ʙʴʸʪ ʜʨʫʛʦʛʦ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, P ʠʤʝʝʪ ʚʠʜ: 

&)2(&)1((21&)))(&),((),,(( fʬʝʨʟʴfʬʝʨʟʴfffʬʝʨʟʴfvʩʦʜʝʨʞʠʪfjdvʚʝʨʪjv ""$""

))2,1(),2(_&),1(_ ffʙʴʝʪdfʥʘʩʪʦʠʪdfʥʘʩʪʦʠʪ × .                                            



  

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 2 ʚ ʚʠʜʝ ʬʦʨʤʫʣʳ ʦʧʠʩʘʥʥʦʛʦ ʷʟʳʢʘ ʣʦʛʠʢʠ 

ʧʨʝʜʠʢʘʪʦʚ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 ),),,(((0&),,(( possQdsʧʦʟʠʮʠʷsposnnndʜʦʩʢʘxn Íª"$>""                 (2) 

ʛʜʝ ʫʩʣʦʚʠʝ Q ʩʦʚʧʘʜʘʝʪ ʩ ʫʩʣʦʚʠʝʤ P, ʘ pos ï ʵʪʦ ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ 

ʧʦʟʠʮʠʡ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʵʪʦʤʫ ʫʩʣʦʚʠʶ. 

ʇʨʠʚʝʜʸʤ ʪʝʧʝʨʴ ʥʝʢʦʪʦʨʳʝ ʘʢʩʠʦʤʳ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

1) )),,((&)),,((),,(&),,(( jdtʛʦʨʠʟtidsʚʝʨʪsjikʢʣʝʪʢʘnndʜʦʩʢʘkxn $$"""   

- ʝʩʣʠ k ï ʢʣʝʪʢʘ ʩ ʠʥʜʝʢʩʘʤʠ i ʠ j, ʪʦ ʩʫʱʝʩʪʫʶʪ ʚʝʨʪʠʢʘʣʴ ʩ ʥʦʤʝʨʦʤ i ʠ 

ʛʦʨʠʟʦʥʪʘʣʴ ʩ ʥʦʤʝʨʦʤ j; 

2) ))2,2()2,1((21 ffʙʴʝʪffʙʴʝʪff ""  - ʧʝʨʝʩʪʘʥʦʚʦʯʥʦʩʪʴ ʧʨʝʜʠʢʘʪʘ 

ʙʴʝʪ; 

3) )),((),(_&0&),,(( mdʩʦʜʝʨʞʠʪmdsʧʦʟʠʮʠʷʠʩʭnnndʜʦʩʢʘxn ×$>""  

- ʚ ʠʩʭʦʜʥʦʡ ʧʦʟʠʮʠʠ ʙʝʟ ʫʩʣʦʚʠʡ ʜʦʩʢʘ d ʥʝ ʩʦʜʝʨʞʠʪ ʥʠʢʘʢʠʭ 

ʦʙʲʝʢʪʦʚ; 

4) )),2(_),1(_&),2,1(_(21 vfʥʘʩʪʦʠʪvfʥʘʩʪʦʠʪvffʛʦʨʙʴʝʪffv ××"""  

- ʝʩʣʠ ʬʝʨʟʴ f1 ʥʝ ʙʴʝʪ ʬʝʨʟʷ f2 ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ v ʠ f1 ʩʪʦʠʪ ʥʘ v, ʪʦ f2 ʥʝ 

ʩʪʦʠʪ ʥʘ v;            

5) )),2(_),1(_&),2,1(_(21 vfʥʘʩʪʦʠʪvfʥʘʩʪʦʠʪvffʚʝʨʪʙʴʝʪffv ××"""  

- ʝʩʣʠ ʬʝʨʟʴ f1 ʥʝ ʙʴʝʪ ʬʝʨʟʷ f2 ʧʦ ʚʝʨʪʠʢʘʣʠ v ʠ f1 ʩʪʦʠʪ ʥʘ v, ʪʦ f2 ʥʝ 

ʩʪʦʠʪ ʥʘ v;           

6) )),2(_),1(_&),2,1(_(21 vfʥʘʩʪʦʠʪvfʥʘʩʪʦʠʪvffʜʠʘʛʙʴʝʪffv ××"""  

- ʝʩʣʠ ʬʝʨʟʴ f1 ʥʝ ʙʴʝʪ ʬʝʨʟʷ f2 ʧʦ ʜʠʘʛʦʥʘʣʠ v ʠ f1 ʩʪʦʠʪ ʥʘ v, ʪʦ f2 ʥʝ 

ʩʪʦʠʪ ʥʘ v.    

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʚʝʜʝʥʥʳʝ ʬʦʨʤʫʣʳ ʦʪʨʘʞʘʶʪ ʦʧʨʝʜʝʣʝʥʠʷ 

ʚʚʝʜʝʥʥʳʭ ʧʨʝʜʠʢʘʪʦʚ ʠ ʩʚʦʡʩʪʚʘ çʰʘʭʤʘʪʥʦʛʦ ʤʠʨʘè. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʭʝʤʳ ʜʝʜʫʢʪʠʚʥʦʛʦ ʩʠʥʪʝʟʘ ʧʨʦʛʨʘʤʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʫ ʦʙʦʙʱʝʥʥʦʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʳʚʦʜʘ  [5, ʩ.69] ʩ 

ʜʚʫʤʷ ʢʨʫʧʥʦʙʣʦʯʥʤrʠ ʧʨʘʚʠʣʘʤʠ ʚʳʚʦʜʘ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʤʦʜʝʣʠʨʦʚʘʪʴ 

ʧʨʷʤʳʝ ʠ ʦʙʨʘʪʥʳʝ ʨʘʩʩʫʞʜʝʥʠʷ, ʷʚʣʷʶʪʩʷ ʦʙʦʙʱʝʥʠʷʤʠ ʧʨʘʚʠʣ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘʪʫʨʘʣʴʥʦʛʦ ʚʳʚʦʜʘ ʠ ʜʦʧʫʩʢʘʶʪ ʨʘʩʰʠʨʝʥʠʝ ʜʦ 

ʣʦʛʠʢʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ. 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʚ ʨʝʘʣʠʟʘʮʠʠ ʩʭʝʤʳ ʜʝʜʫʢʪʠʚʥʦʛʦ ʩʠʥʪʝʟʘ 

ʧʨʦʛʨʘʤʤ ʙʫʜʝʪ ʧʦʩʪʨʦʝʥʠʝ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ ʚ ʩʠʩʪʝʤʝ  ʬʦʨʤʫʣʳ (1) 

ʠʣʠ ʬʦʨʤʫʣʳ (2), ʧʦʩʣʝ ʯʝʛʦ ʠʟ ʧʦʩʪʨʦʝʥʥʦʛʦ ʚʳʚʦʜʘ ʙʫʜʝʪ ʠʟʚʣʝʢʘʪʴʩʷ 

ʧʨʦʛʨʘʤʤʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʘʣʛʦʨʠʪʤʫ ʠʟ ʨʘʟʜʝʣʘ 2. 
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ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ 
 

ʉʆʎʀɸʃʔʅʓɽ ʉɽʊʀ ʀ ʀʍ ɺʃʀʗʅʀɽ ʅɸ ʇʆʃʔɿʆɺɸʊɽʃɽʁ   

ʀʅʊɽʈʅɽʊɸ 

 

ʇʦʥʷʪʠʝ çʉʦʮʠʘʣʴʥʘʷ ʩʝʪʴè ʙʦʣʴʰʠʥʩʪʚʦ ʣʶʜʝʡ ʩʚʷʟʳʚʘʝʪ ʩ 

ʀʥʪʝʨʥʝʪʦʤ, ʭʦʪʷ ʵʪʦʪ ʪʝʨʤʠʥ ʚʚʸʣ ʚ 1954 ʛʦʜʫ ʘʤʝʨʠʢʘʥʩʢʠʡ ʩʦʮʠʦʣʦʛ 

ɼʞʝʡʤʩ ɹʘʨʥʩ, ʧʦʜʨʘʟʫʤʝʚʘʷ ʧʦʜ ʥʠʤ ʨʘʟʚʝʪʚʣʝʥʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʦʪʜʝʣʴʥʦʛʦ 

ʯʝʣʦʚʝʢʘ ʩ ʜʨʫʛʠʤʠ ʣʶʜʴʤʠ [1]. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʦʥʷʪʠʝ çʩʝʪʠè ʩʪʘʣʦ ʘʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʯʝʩʢʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʚ 

ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʣʫʯʘʷʭ (ʥʘʧʨʠʤʝʨ, çʩʝʪʴ ʟʥʘʢʦʤʩʪʚè, çʧʘʨʪʥʸʨʩʢʠʝ 

ʩʝʪʠè).  

ɺ ʥʘʯʘʣʝ ʨʘʟʚʠʪʠʷ ʀʥʪʝʨʥʝʪʘ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ (ʵʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ, ʪʝʣʝʢʦʥʬʝʨʝʥʮʠʠ, ʯʘʪʳ) ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ 

ʨʝʰʝʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʜʝʣʦʚʳʭ ʚʦʧʨʦʩʦʚ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʞʝ ʨʘʟʣʠʯʥʳʝ ʩʝʨʚʠʩʳ 

ʩʪʘʣʠ ʙʦʣʝʝ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʨʘʟʚʣʝʯʝʥʠʷ ʠ ʥʝʬʦʨʤʘʣʴʥʦʛʦ ʦʙʱʝʥʠʷ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʮʠʘʣʴʥʘʷ ʩʝʪʴ ï ʵʪʦ ʦʥʣʘʡʥ-ʩʝʨʚʠʩ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʩʦʟʜʘʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʦʮʠʘʣʴʥʳʝ ʩʚʷʟʠ, ʚʳʩʪʨʘʠʚʘʪʴ ʩʪʨʫʢʪʫʨʫ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ, ʦʙʤʝʥʠʚʘʪʴʩʷ  ʠʥʬʦʨʤʘʮʠʝʡ. 

ʂ ʦʩʥʦʚʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʦʛʨʘʥʠʯʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʙʤʝʥʘ ʩʘʤʦʡ ʨʘʟʥʦʦʙʨʘʟʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ (ʪʝʢʩʪʦʚʦʡ, ʬʦʪʦ, ʚʠʜʝʦ; ʩʝʨʚʠʩʳ ʩʦʦʙʱʝʩʪʚ ʠ ʤʠʢʨʦʙʣʦʛʦʚ; 

ʚʦʟʤʦʞʥʦʩʪʴ ʫʢʘʟʳʚʘʪʴ ʤʝʩʪʦ, ʦʪʤʝʯʘʪʴ ʬʦʪʦʛʨʘʬʠʠ ʠ ʪ.ʜ.); ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʦʬʠʣʝʡ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʣʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

(ʌʀʆ, ʚʫʟ, ʤʝʩʪʦ ʨʘʙʦʪʳ, ʬʦʪʦ ʠ ʪ.ʜ.), ʜʦʙʘʚʣʝʥʠʝ ʚ çʜʨʫʟʴʷè ʧʦ ʧʨʠʥʮʠʧʫ 

ʥʘʣʠʯʠʷ ʨʝʘʣʴʥʦʡ ʩʚʷʟʠ (ʜʨʫʟʴʷ, ʟʥʘʢʦʤʳʝ, ʦʜʥʦʢʣʘʩʩʥʠʢʠ-ʦʜʥʦʛʨʫʧʧʥʠʢʠ, 

ʨʦʜʩʪʚʝʥʥʠʢʠ ʠ ʪ.ʜ.), ʘ ʪʘʢʞʝ ʧʦ ʩʭʦʞʝʩʪʠ ʠʥʪʝʨʝʩʦʚ (ʛʨʫʧʧʳ, ʩʦʦʙʱʝʩʪʚʘ ʠ 

ʪ.ʜ.). ʂʨʦʤʝ ʪʦʛʦ, ʩʘʡʪ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʚʦʠʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʩʣʝʞʠʚʘʪʴ ʩʚʷʟʠ ʤʝʞʜʫ ʩʚʦʠʤʠ ʝʜʠʥʦʤʳʰʣʝʥʥʠʢʘʤʠ, 



  

ʚʩʪʫʧʘʪʴ ʚ ʨʘʟʣʠʯʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʩʦʟʜʘʚʘʪʴ ʛʨʫʧʧʳ, ʦʪʢʨʳʚʘʪʴ ʠʣʠ ʟʘʢʨʳʚʘʪʴ 

ʜʣʷ ʚʩʝʦʙʱʝʛʦ ʜʦʩʪʫʧʘ ʠʥʬʦʨʤʘʮʠʶ ʩʚʦʝʛʦ ʧʨʦʬʠʣʷ, ʢʦʤʤʝʥʪʠʨʦʚʘʪʴ 

ʢʦʥʪʝʥʪ, ʢʦʪʦʨʳʡ ʚʳʢʣʘʜʳʚʘʶʪ ʝʛʦ çʜʨʫʟʴʷè ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ.  

ʇʦʷʚʣʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʠʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʜʦʩʪʠʞʝʥʠʝʤ, ʠʤʝʶʱʠʤ ʦʛʨʦʤʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. ʅʦ ʥʝ 

ʚʩʝʛʜʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʧʨʠʥʦʩʠʪ ʧʦʣʴʟʫ.  

ʈʘʩʩʤʦʪʨʠʤ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ.   

ʉʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʦʙʣʘʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʠʩʢʦʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʟʘʚʠʩʠʤʦʩʪʠ. ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʨʘʙʦʪʘ ʚ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʨʘʟʜʨʘʞʘʝʪ ʮʝʥʪʨʳ ʫʜʦʚʦʣʴʩʪʚʠʷ ʚ ʥʘʰʝʤ ʤʦʟʛʝ. ʏʝʣʦʚʝʢ 

ʠʩʧʳʪʳʚʘʝʪ ʧʨʠʷʪʥʳʝ ʵʤʦʮʠʠ, ʯʠʪʘʷ ʧʨʠʷʪʥʳʡ ʢʦʤʤʝʥʪʘʨʠʡ ʧʦ ʧʦʚʦʜʫ ʩʚʦʝʡ 

ʬʦʪʦʛʨʘʬʠʠ, ʩʦʛʣʘʩʠʝ ʩ ʩʦʙʩʪʚʝʥʥʳʤ ʤʥʝʥʠʝʤ ʧʦ ʢʘʢʦʤʫ-ʪʦ ʚʘʞʥʦʤʫ ʜʣʷ ʥʝʛʦ 

ʚʦʧʨʦʩʫ. ɾʝʣʘʥʠʝ ʧʦʣʫʯʘʪʴ ʧʦʜʦʙʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʵʤʦʮʠʠ ʧʨʠʚʣʝʢʘʝʪ ʢ 

ʩʦʮʠʘʣʴʥʳʤ ʩʝʪʷʤ, ʟʘʩʪʘʚʣʷʷ ʧʨʦʚʦʜʠʪʴ ʪʘʤ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ.  

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʠʥʬʦʨʤʘʮʠʶ 

ʥʝʙʦʣʴʰʠʤʠ ʧʦʨʮʠʷʤʠ, ʙʳʩʪʨʦ ʠ ʜʦʩʪʫʧʥʦ, ʯʪʦ ʪʦʞʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤʠ 

ʧʨʝʜʧʦʩʳʣʢʘʤʠ ʟʘʚʠʩʠʤʦʩʪʠ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʣʝʛʢʦ ʤʦʞʝʪ ʚʳʡʪʠ ʚ ʩʦʮʠʘʣʴʥʫʶ 

ʩʝʪʴ, ʫʟʥʘʪʴ ʥʦʚʦʩʪʠ, ʧʨʦʯʠʪʘʪʴ ʢʦʤʤʝʥʪʘʨʠʠ. ɺʤʝʩʪʦ ʧʦʠʩʢʘ ʤʘʪʝʨʠʘʣʘ ʧʦ 

ʢʘʢʦʡ-ʣʠʙʦ ʪʝʤʝ, ʠʟʫʯʝʥʠʷ ʝʛʦ, ʤʦʞʥʦ ʧʨʦʯʝʩʪʴ ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ, ʧʦʣʫʯʠʪʴ 

ʦʙʱʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʨʦʙʣʝʤʝ, ʧʨʠ ʵʪʦʤ, ʥʝ ʧʨʠʣʘʛʘʷ ʦʩʦʙʳʭ ʫʩʠʣʠʡ.  

ʏʝʣʦʚʝʢ ʠʥʩʪʠʥʢʪʠʚʥʦ ʠʱʝʪ ʩʘʤʳʝ ʣʝʛʢʠʝ ʧʫʪʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʜʦʚʦʣʴʩʪʚʠʷ, 

ʭʦʪʷ ʵʪʠ ʚʦʟʤʦʞʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʥʝʵʬʬʝʢʪʠʚʥʳ ʠ ʧʨʠʚʦʜʷʪ ʢ ʚʨʝʜʥʳʤ 

ʧʦʩʣʝʜʩʪʚʠʷʤ, ʥʦ ʤʦʟʛ ʙʳʩʪʨʦ ʧʨʠʚʳʢʘʝʪ ʢ ʪʘʢʦʤʫ ʨʝʞʠʤʫ ʨʘʙʦʪʳ, ʘ ʙʳʩʪʨʦʪʘ 

ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʵʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʝʪ.  

ʅʘʭʦʜʷʩʴ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʪʝʨʷʝʪ ʩʧʦʩʦʙʥʦʩʪʴ 

ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʫʜʝʨʞʠʚʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʯʸʤ-ʣʠʙʦ. ʕʪʦ ʚʦʟʥʠʢʘʝʪ ʦʪ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʫʶ ʧʦʣʫʯʘʝʪ ʠ 

ʧʝʨʝʨʘʙʘʪʳʚʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, 

ʯʪʦ ʘʢʪʠʚʥʦʝ ʯʪʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʠ ʟʘʥʷʪʠʝ ʚ ʵʪʦ ʞʝ ʚʨʝʤʷ ʜʨʫʛʠʤʠ ʜʝʣʘʤʠ, 

ʥʘʧʨʠʤʝʨ, ʩʣʫʰʘʥʠʝ ʤʫʟʳʢʠ, ʧʨʦʩʤʦʪʨ ʬʦʪʦʛʨʘʬʠʡ, ʧʝʨʝʧʠʩʢʘ ʩ ʢʦʣʣʝʛʘʤʠ, 

ʥʝ ʜʘʸʪ ʧʦʣʴʟʳ ʤʦʟʛʫ, ʪ.ʢ. ʜʣʷ ʧʦʥʷʪʠʷ ʠ ʫʩʚʦʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʦʪʚʣʝʢʘʪʴʩʷ 

ʦʪ ʦʩʥʦʚʥʦʛʦ ʜʝʣʘ. ʇʨʠ ʯʪʝʥʠʠ ʢʥʠʛ ʩʪʘʥʦʚʠʪʩʷ ʪʨʫʜʥʦ ʜʦʣʛʦ ʫʜʝʨʞʠʚʘʪʴ 

ʚʥʠʤʘʥʠʝ, ʚʦʟʥʠʢʘʶʪ ʩʣʦʞʥʦʩʪʠ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʦʙʜʫʤʳʚʘʥʠʝʤ ʧʨʦʙʣʝʤ.  

ʆʩʦʙʝʥʥʦ ʦʩʪʨʦ ʧʨʦʙʣʝʤʘ ʨʘʩʩʝʠʚʘʥʠʷ ʚʥʠʤʘʥʠʷ ʧʨʦʷʚʣʷʝʪʩʷ ʫ ʜʝʪʝʡ ʠ 

ʧʦʜʨʦʩʪʢʦʚ, ʢʦʪʦʨʳʝ ʣʝʛʢʦ ʤʦʛʫʪ ʧʝʨʝʥʷʪʴ ʚʨʝʜʥʳʝ ʩʪʘʥʜʘʨʪʳ ʤʳʰʣʝʥʠʷ, ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʫʯʘʩʪʚʫʶʪ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ.  



  

ʇʨʠʯʠʥʘʤʠ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʤʦʛʫʪ ʙʳʪʴ ʠ ʦʜʠʥʦʯʝʩʪʚʦ 

ʯʝʣʦʚʝʢʘ, ʝʛʦ ʦʪʩʪʨʘʥʸʥʥʦʩʪʴ ʦʪ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ, ʚʦʟʤʦʞʥʦ ʦʪʩʫʪʩʪʚʠʝ 

ʨʦʜʥʳʭ ʣʶʜʝʡ, ʨʘʙʦʪʳ, ʫʚʣʝʯʝʥʠʡ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʧʨʠʚʳʢʘʝʪ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʥʝ ʤʦʞʝʪ ʨʘʩʩʣʘʙʠʪʴʩʷ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ 

ʧʦʣʫʯʘʝʪ ʤʘʣʦ ʜʘʥʥʳʭ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʚʦʟʥʠʢʘʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ.  

ɺʦ ʚʨʝʤʷ ʜʦʣʛʦʡ ʨʘʙʦʪʳ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ 

ʠʩʧʳʪʳʚʘʝʪ ʩʪʨʝʩʩ, ʪ.ʢ. ʤʦʟʛ ʩʠʣʴʥʦ ʫʪʦʤʣʷʝʪʩʷ ʚʦ ʚʨʝʤʷ ʩʤʝʥʳ 

ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʚʧʝʯʘʪʣʝʥʠʡ, ʨʘʙʦʪʘʷ ʚ ʨʝʞʠʤʝ ʥʝʧʨʝʢʨʘʱʘʶʱʝʛʦʩʷ ʧʦʪʦʢʘ 

ʠʥʬʦʨʤʘʮʠʠ.  

ʏʨʝʟʤʝʨʥʦʝ ʫʚʣʝʯʝʥʠʝ ʩʦʮʠʘʣʴʥʳʤʠ ʩʝʪʷʤʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʩʥʠʞʝʥʠʶ ʠʥʪʝʣʣʝʢʪʘ, ʚʝʜʴ ʜʣʷ ʦʙʜʫʤʳʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʥʫʞʥʦ ʚʨʝʤʷ, 

ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʠ ʥʝ ʙʳʪʴ ʚ ʫʩʣʦʚʠʷʭ ʙʳʩʪʨʦʛʦ, ʧʦʨʦʡ ʙʝʟʜʫʤʥʦʛʦ, 

ʚʧʠʪʳʚʘʥʠʷ ʩʦʦʙʱʝʥʠʡ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʚʨʝʜʘ ʥʘ ʦʨʛʘʥʠʟʤ 

ʯʝʣʦʚʝʢʘ ʤʦʛʫʪ ʧʨʦʷʚʠʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʠʟ-ʟʘ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, 

ʥʦ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʨʝʟʤʝʨʥʦʛʦ ʫʚʣʝʯʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʠʛʨʘʤʠ ʠ 

ʀʥʪʝʨʥʝʪʦʤ ʚ ʮʝʣʦʤ.   

ʇʦ ʩʪʘʪʠʩʪʠʢʝ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʠʨʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʙʦʣʝʝ 

ʦʜʥʦʛʦ ʤʠʣʣʠʘʨʜʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, 70% ʠʟ ʥʠʭ ʟʘʥʷʪʦ ʝʞʝʜʥʝʚʥʦ ʧʨʦʚʝʨʢʦʡ 

ʩʚʦʠʭ ʩʪʨʘʥʠʮ, ʝʞʝʤʝʩʷʯʥʦ ʥʘ ʦʙʱʝʥʠʝ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʟʘʪʨʘʯʠʚʘʝʪʩʷ 

ʙʦʣʝʝ 11 ʯʘʩʦʚ, ʢʘʞʜʳʡ ʚʪʦʨʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥʫʪ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʜʥʷ ʩʢʣʦʥʝʥ ʧʨʦʚʝʨʷʪʴ ʩʚʦʡ ʧʨʦʬʠʣʴ ʥʘ ʩʦʮʠʘʣʴʥʳʭ 

ʧʣʦʱʘʜʢʘʭ [1]. ʕʪʠ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʙʨʘʱʝʥʠʝ ʢ ʩʚʦʠʤ ʘʢʢʘʫʥʪʘʤ ʩ 

ʪʘʢʦʡ ʯʘʩʪʦʪʦʡ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴʶ ʦʪ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ, ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʩʪʘʣʠ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʞʠʟʥʠ 

ʦʪʜʝʣʴʥʳʭ ʣʠʯʥʦʩʪʝʡ ʠ ʙʠʟʥʝʩ-ʩʦʦʙʱʝʩʪʚʘ, ʧʨʦʜʦʣʞʘʶʪ ʠʥʪʝʥʩʠʚʥʦ 

ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʩʪʨʝʤʠʪʝʣʴʥʦ ʥʘʨʘʱʠʚʘʶʪ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʫʶ ʤʘʩʩʫ. ʂʘʢʠʝ ʞʝ 

ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ? ʕʪʦ ʚʦ 

ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʨʝʛʠʦʥʘ.  

 ʉʦʛʣʘʩʥʦ ʧʦʩʣʝʜʥʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʩʦʮʠʘʣʴʥʘʷ ʩʝʪʴ Facebook 

ʫʜʝʨʞʠʚʘʝʪ ʣʠʜʠʨʫʶʱʫʶ ʧʦʟʠʮʠʶ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʘʢʪʠʚʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ 

ʤʠʨʝ [2]. ʇʦ ʜʘʥʥʳʤ ʟʘ ʤʘʨʪ 2015 ʛʦʜʘ, 51% ʠʟ ʦʙʱʝʛʦ ʯʠʩʣʘ ʠʥʪʝʨʥʝʪ-

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦʩʝʱʘʝʪ Facebook ʭʦʪʷ ʙʳ ʨʘʟ ʚ ʤʝʩʷʮ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 1,44 

ʤʠʣʣʠʘʨʜʘ ʯʝʣʦʚʝʢ [2].   



  

ɺʪʦʨʦʝ ʤʝʩʪʦ ʧʦ ʧʦʧʫʣʷʨʥʦʩʪʠ ʟʘʥʠʤʘʝʪ ʚʠʜʝʦʭʦʩʪʠʥʛ YouTube 

(ʧʨʠʥʘʜʣʝʞʘʱʠʡ ʢʦʤʧʘʥʠʠ Google). ʕʪʦʪ ʩʘʡʪ ʝʞʝʤʝʩʷʯʥʦ ʧʦʩʝʱʘʶʪ ʙʦʣʝʝ 

ʦʜʥʦʛʦ ʤʠʣʣʠʘʨʜʘ ʯʝʣʦʚʝʢ, ʟʘʪʨʘʯʠʚʘʷ ʥʘ ʧʨʦʩʤʦʪʨ ʚʠʜʝʦ ʙʦʣʝʝ 6 ʤʠʣʣʠʘʨʜʦʚ 

ʯʘʩʦʚ.  

ʉʦʮʠʘʣʴʥʘʷ ʩʝʪʴ Google+ ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʝʝ 540 ʤʠʣʣʠʦʥʦʚ ʘʢʪʠʚʥʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ. ʀʥʪʝʨʝʩʥʦ ʪʦ, ʯʪʦ 

Google+ ʥʝ ʧʦʣʫʯʠʣʘ ʙʦʣʴʰʦʛʦ ʚʥʠʤʘʥʠʷ ʚ ʉʐɸ, ʭʦʪʷ ʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʦʡ 

ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ.  

ɹʳʩʪʨʦ ʨʘʟʚʠʚʘʝʪʩʷ ʩʦʮʠʘʣʴʥʘʷ ʩʝʪʴ Instagram, ʘ ʦʣʠʯʝʩʪʚʦ ʘʢʪʠʚʥʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ Twitter ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʦʩʪʘʚʣʷʝʪ 284 ʤʠʣʣʠʦʥʘ. 

ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʮʠʢʣʘ çʉʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʚ ʈʦʩʩʠʠ ʩʝʛʦʜʥʷ: 

ʮʠʬʨʳ, ʪʨʝʥʜʳ, ʧʨʦʛʥʦʟʳè, ʟʘ ʧʝʨʚʦʝ ʧʦʣʫʛʦʜʠʝ 2015 ʛʦʜʘ ʘʢʪʠʚʥʳʭ ʘʚʪʦʨʦʚ ʚ 

ʈʦʩʩʠʠ ʙʦʣʝʝ 35 ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ, ʠ ʦʥʠ ʛʝʥʝʨʠʨʫʶʪ ʧʦʯʪʠ 620 ʤʠʣʣʠʦʥʦʚ 

ʩʦʦʙʱʝʥʠʡ ʚ ʤʝʩʷʮ [3]. ʇʦ ʢʦʣʠʯʝʩʪʚʫ çʧʠʰʫʱʠʭè ʨʦʩʩʠʡʩʢʠʭ ʘʚʪʦʨʦʚ 

ʣʠʜʠʨʫʝʪ ʩʦʮʠʘʣʴʥʘʷ ʩʝʪʴ ɺʂʦʥʪʘʢʪʝ (21,6 ʤʠʣʣʠʦʥʘ ʘʚʪʦʨʦʚ), ʧʦʯʪʠ ʥʘ 

ʧʦʨʷʜʦʢ ʦʧʝʨʝʞʘʷ ʩʣʝʜʫʶʱʝʛʦ ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ Instagram (2,4 ʤʠʣʣʠʦʥʘ 

ʘʚʪʦʨʦʚ). ʅʘ ʪʨʝʪʴʝʤ ʤʝʩʪʝ ʥʘʭʦʜʠʪʩʷ Twitter (1,6 ʤʠʣʣʠʦʥʘ ʘʚʪʦʨʦʚ).  

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʘʢʪʠʚʥʦʩʪʠ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ʷʚʣʷʝʪʩʷ 

ʝʞʝʤʝʩʷʯʥʘʷ ʘʫʜʠʪʦʨʠʷ. ʇʦ ʵʪʦʤʫ ʢʨʠʪʝʨʠʶ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚ ʈʦʩʩʠʠ ʟʘʥʠʤʘʝʪ 

ʩʝʪʴ ɺʂʦʥʪʘʢʪʝ (53,6 ʤʠʣʣʠʦʥʘ ʯʝʣʦʚʝʢ), ʜʘʣʝʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʆʜʥʦʢʣʘʩʩʥʠʢʠ 

(38,8 ʤʠʣʣʠʦʥʘ ʯʝʣʦʚʝʢ), Facebook (24,5 ʤʠʣʣʠʦʥʘ ʯʝʣʦʚʝʢ), ʄʦʡ ʄʠʨ (23,7 

ʤʠʣʣʠʦʥʘ ʯʝʣʦʚʝʢ) [3].  

ʈʝʡʪʠʥʛ ʧʦʧʫʣʷʨʥʦʩʪʠ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʚ ʂʘʟʘʭʩʪʘʥʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, 

ʯʪʦ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʆʜʥʦʢʣʘʩʩʥʠʢʠ, ʜʘʣʝʝ ʩʣʝʜʫʶʪ 

ʚʠʜʝʦʭʦʩʪʠʥʛ YouTube ʠ ʨʝʩʫʨʩ ʄʦʡ ʤʠʨ [4]. ʕʪʠ ʜʘʥʥʳʝ ʧʦʣʫʯʝʥʳ ʥʘ ʦʩʥʦʚʝ 

ʦʮʝʥʢʠ ʯʘʩʪʦʪʥʦʩʪʠ ʩʣʦʚ ʜʣʷ ʗʥʜʝʢʩ.ɼʠʨʝʢʪʘ ʟʘ ʤʝʩʷʮ (ʧʦʣʫʯʘʝʤʦʛʦ ʧʨʠ 

ʧʦʤʦʱʠ ʩʝʨʚʠʩʘ wordstat.yandex.ru), ʘ ʪʘʢʞʝ ʥʘ ʢʦʣʠʯʝʩʪʚʝ ʫʧʦʤʠʥʘʥʠʡ ʦ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʚ ʠʥʪʝʨʥʝʪ-ʉʄʀ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ 

ʧʨʝʦʙʣʘʜʘʝʪ ʞʝʥʩʢʘʷ ʘʫʜʠʪʦʨʠʷ [3].  

ʀʥʪʝʨʝʩʳ ʘʫʜʠʪʦʨʠʠ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤʠ. 

ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ɺʂʦʥʪʘʢʪʝ ʨʝʢʦʨʜʥʘʷ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʦʪʤʝʯʝʥʘ ʥʘ ʩʪʨʘʥʠʯʢʘʭ 

ʧʦʜʨʦʩʪʢʦʚʳʭ ʚʠʜʝʦʙʣʦʛʝʨʦʚ ʠ ʚ ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ, ʪʦ ʚ Facebook 

ʩʘʤʳʝ ʧʦʧʫʣʷʨʥʳʝ ʩʪʨʘʥʠʮʳ ʢʫʜʘ ʩʝʨʴʝʟʥʝʝ ï ʟʜʝʩʴ ʢʘʢ ʣʠʯʥʳʝ ʘʢʢʘʫʥʪʳ 

ʠʟʚʝʩʪʥʳʭ ʣʠʯʥʦʩʪʝʡ, ʪʘʢ ʠ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʩʪʨʘʥʠʮʳ.  



  

ɺ ʨʘʟʣʠʯʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʪʝʤʘʪʠʯʝʩʢʠʭ ʬʦʨʫʤʦʚ (ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ, ʙʘʥʢʦʚʩʢʠʝ ʠ 

ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ, ʪʝʣʝʢʦʤ, ʩʪʨʘʭʦʚʘʥʠʝ ʠ ʧʨ.). 

ʉʦʚʩʝʤ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ (ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʠʭ ʚʦʟʤʦʞʥʦʩʪʠ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʨʘʙʦʪʝ) ʙʝʩʩʤʳʩʣʝʥʥʦ. ʆʥʠ - ʥʘʰʘ ʜʘʥʥʦʩʪʴ, ʚʩʝʛʦ 

ʣʠʰʴ ʠʥʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʝʙʝ ʚʦ ʙʣʘʛʦ, ʘ ʤʦʞʥʦ 

ʧʨʦʞʠʛʘʪʴ ʠʤ ʚʨʝʤʷ. ʇʩʠʭʦʣʦʛ ɸʣʝʢʩ ʉʫʯʞʦʥ-ʂʠʤ ʇʘʥ ʚ ʢʥʠʛʝ çʋʢʨʦʱʝʥʠʝ 

ʮʠʬʨʦʚʦʡ ʦʙʝʟʴʷʥʳ. ʂʘʢ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʠʥʪʝʨʥʝʪ-ʟʘʚʠʩʠʤʦʩʪʠè ʧʨʝʜʣʘʛʘʝʪ 

ʤʦʜʝʣʴ ʦʪʥʦʰʝʥʠʡ ʩ ʩʦʮʩʝʪʷʤʠ, ʢʦʪʦʨʫʶ ʥʘʟʳʚʘʝʪ çʩʦʟʝʨʮʘʪʝʣʴʥʳʤ 

ʢʦʤʧʴʶʪʠʥʛʦʤè [5, ʩ.3]. ʉʫʪʴ ʝʝ ʚ ʪʦʤ, ʯʪʦʙʳ ʠʟʤʝʥʠʪʴ ʨʠʪʤ ʦʙʱʝʥʠʷ, 

ʧʝʨʝʩʪʘʪʴ ʦʪʚʣʝʢʘʪʴʩʷ, ʙʝʩʢʦʥʝʯʥʦ ʨʘʟʨʳʚʘʪʴʩʷ ʤʝʞʜʫ ʢʦʤʧʴʶʪʝʨʦʤ, 

ʪʝʣʝʬʦʥʦʤ ʠ ʧʣʘʥʰʝʪʦʤ, ʧʦʯʪʦʡ, ʩʦʮʩʝʪʷʤʠ ʠ sms ʠ ʥʘʫʯʠʪʴʩʷ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʯʝʤ-ʪʦ ʦʜʥʦʤ. ɺ ʜʝʣʦ ʠʜʫʪ ʢʘʢ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ 

ʜʣʷ ʢʦʥʪʨʦʣʷ ʚʨʝʤʝʥʠ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ ʀʥʪʝʨʥʝʪʝ, ʪʘʢ ʠ ʜʳʭʘʪʝʣʴʥʳʝ 

ʧʨʘʢʪʠʢʠ ʠ ʤʝʜʠʪʘʮʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʢʘʢ ʦʙʝʱʘʝʪ ɸʣʝʢʩ ʉʫʯʞʦʥ-ʂʠʤ ʇʘʥ, ʤʳ 

ʤʦʞʝʤ ʩʥʠʟʠʪʴ ʦʱʫʱʝʥʠʝ ʧʘʥʠʢʠ, ʙʝʩʧʦʨʷʜʦʯʥʦʩʪʠ ʠ ʩʫʝʪʳ, ʧʨʠʩʫʱʝʡ 

ʥʘʰʝʤʫ çʦʙʝʟʴʷʥʴʝʤʫ ʫʤʫè [5, ʩ.3]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʥʘʨʷʜʫ ʩ ʙʦʣʴʰʠʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʀʥʪʝʨʥʝʪʘ ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ ʠ ʚʨʝʜ. ɼʣʷ 

ʧʦʣʫʯʝʥʠʷ ʧʦʣʴʟʳ ʥʝʦʙʭʦʜʠʤ ʧʨʘʚʠʣʴʥʳʡ, ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ. ʅʦ 

ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ, ʯʪʦ ʚʩʝʛʜʘ ʩʫʱʝʩʪʚʫʝʪ ʨʠʩʢ ʪʦʛʦ, ʯʪʦ ʨʘʙʦʪʘ ʩ ʩʦʮʠʘʣʴʥʳʤʠ 

ʩʝʪʷʤʠ ʦʪʨʘʟʠʪʩʷ ʚʨʝʜʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʥʘ ʧʩʠʭʠʢʝ ʯʝʣʦʚʝʢʘ. 

1.URL: http://vrednoedelo.ru (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 04.11.2015). 
2.Pro-sms - ʩʢʦʨʘʷ ʧʦʤʦʱʴ ʚ ʧʨʦʜʚʠʞʝʥʠʠ ʚ ʩʦʮʩʝʪʷʭ // URL: http://www.pro-smm.com (ʜʘʪʘ 
ʦʙʨʘʱʝʥʠʷ: 04.11.2015). 

3.URL: http://habrahabr.ru (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 04.11.2015) 
4.ɹʠʨʞʝʚʦʡ ʣʠʜʝʨ ʂʘʟʘʭʩʪʘʥ // URL: http://www.profi-forex.kz (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 04.11.2015). 
5.ɸʣʝʢʩ ʇʘʥ. ʋʢʨʦʱʝʥʠʝ ʮʠʬʨʦʚʦʡ ʦʙʝʟʴʷʥʳ. ʂʘʢ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʠʥʪʝʨʥʝʪ-ʟʘʚʠʩʠʤʦʩʪʠ. - M.: ɸʉʊ, 

2014. 

 

ʁ.ɼ. ʈʇʄɾɼɾʆʕʃʇ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ 
 

ʆʈɻɸʅʀɿɸʎʀʗ ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʆʁ ʉʊʈʋʂʊʋʈʓ ʅɸ ʆʉʅʆɺɽ 

ʆʇʊʀʄʀɿɸʎʀʆʅʅʓʍ ʄʆɼɽʃɽʁ 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʠʭ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚ ʩʦʚʨʝʤʝʥʥʦʝ ʚʨʝʤʷ ʘʢʪʫʘʣʴʥʦʝ ʠ 

ʚʦʩʪʨʝʙʦʚʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʫʢʠ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʮʝʣʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʨʘʩʩʤʦʪʨʝʥʠʠ ʜʠʥʘʤʠʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʠʭ ʯʝʨʝʟ 

http://www.pro-smm.com/populyarnye-socialnye-seti/
http://habrahabr.ru/
http://www.profi-forex.kz/news/entry10276.html


  

ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ. ɼʠʥʘʤʠʯʝʩʢʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ï ʦʜʠʥ ʠʟ 

ʨʘʟʜʝʣʦʚ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ, ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʙʠʪ ʥʘ ʦʪʜʝʣʴʥʳʝ ʵʪʘʧʳ (ʰʘʛʠ).  

ɿʘʜʘʯʘʤʠ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʪʦʜʦʣʦʛʠʠ 

ʧʨʦʮʝʩʩʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʠʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ. 

ɼʠʥʘʤʠʯʝʩʢʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʚʝʩʪʠ ʦʜʥʫ ʩʣʦʞʥʫʶ 

ʟʘʜʘʯʫ ʩʦ ʤʥʦʛʠʤʠ ʧʝʨʝʤʝʥʥʳʤʠ ʢʦ ʤʥʦʛʠʤ ʟʘʜʘʯʘʤ ʩ ʤʘʣʳʤ ʯʠʩʣʦʤ 

ʧʝʨʝʤʝʥʥʳʭ. ʕʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪ ʦʙʲʝʤ ʚʳʯʠʩʣʝʥʠʡ ʠ ʫʩʢʦʨʷʝʪ 

ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ ʚ 

ʜʠʥʘʤʠʯʝʩʢʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʷʚʣʷʝʪʩʷ ʧʨʠʥʮʠʧ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʈ. 

ɹʝʣʣʤʘʥʘ. ʇʨʠʥʮʠʧ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʢʘʢʦʚʳ ʙʳ ʥʠ ʙʳʣʠ ʥʘʯʘʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʥʘ ʣʶʙʦʤ ʰʘʛʝ ʠ ʫʧʨʘʚʣʝʥʠʝ, ʚʳʙʨʘʥʥʦʝ ʥʘ ʵʪʦʤ ʰʘʛʝ, 

ʧʦʩʣʝʜʫʶʱʠʝ ʫʧʨʘʚʣʝʥʠʷ ʜʦʣʞʥʳ ʚʳʙʠʨʘʪʴʩʷ ʦʧʪʠʤʘʣʴʥʳʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʦʩʪʦʷʥʠʷ, ʢ ʢʦʪʦʨʦʤʫ ʧʨʠʜʝʪ ʩʠʩʪʝʤʘ ʚ ʢʦʥʮʝ ʧʨʦʮʝʩʩʘ. ʕʪʦʪ ʧʨʠʥʮʠʧ 

ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ ʫʧʨʘʚʣʝʥʠʝ, ʚʳʙʨʘʥʥʦʝ ʥʘ ʣʶʙʦʤ ʰʘʛʝ, ʥʝ ʣʦʢʘʣʴʥʦ ʣʫʯʰʝ, ʘ 

ʣʫʯʰʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʮʝʩʩʘ ʚ ʮʝʣʦʤ [1].  

ʇʫʩʪʴ ʠʤʝʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʩʫʨʩʦʚ x1, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʩʧʨʝʜʝʣʠʪʴ ʤʝʞʜʫ n ʨʘʟʣʠʯʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ (ʦʙʲʝʢʪʘʤʠ, ʨʘʙʦʪʘʤʠ ʠ 

ʪ.ʜ.) ʪʘʢ, ʯʪʦʙʳ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʩʫʤʤʘʨʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʪ ʚʳʙʨʘʥʥʦʛʦ 

ʩʧʦʩʦʙʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ [2]. 

ʆʙʦʟʥʘʯʠʤ:  

xi - ʢʦʣʠʯʝʩʪʚʦ ʨʝʩʫʨʩʦʚ, ʚʳʜʝʣʝʥʥʳʭ i-ʪʦʤʫ ʧʨʝʜʧʨʠʷʪʠʶ (i = 1,2,3é 

n); 

g (xi) -  ʚʝʣʠʯʠʥʘ ʜʦʭʦʜʘ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʘ ki, ʧʦʣʫʯʝʥʥʦʛʦ i-ʪʳʤ 

ʧʨʝʜʧʨʠʷʪʠʝʤ; 

f k (x) - ʥʘʠʙʦʣʴʰʠʡ ʜʦʭʦʜ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʝʩʫʨʩʦʚ x ʦʪ ʧʝʨʚʳʭ k ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

ɺ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʦʨʤʝ ʟʘʜʘʯʫ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʪʘʢ: 

)(max)(
1

i

n

i

in xgxf ä
=

=                                                                                         (1) 

ʇʨʠ ʦʛʨʘʥʠʯʝʥʠʷʭ: ;
1

xx
n

i

i =ä
=

0²ix ; i = 1,2én. 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʨʝʢʫʨʨʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ, 

ʩʚʷʟʳʚʘʶʱʝʝ f k (x) ʠ f k-1 (x).  

ʆʙʦʟʥʘʯʠʤ xk ï ʢʦʣʠʯʝʩʪʚʦ ʨʝʩʫʨʩʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ k-ʪʳʤ ʩʧʦʩʦʙʦʤ 

)0( xxk ¢¢ , ʪʦʛʜʘ ʜʣʷ (k-1) ʩʧʦʩʦʙʦʚ ʦʩʪʘʝʪʩʷ ʚʝʣʠʯʠʥʘ ʨʝʩʫʨʩʦʚ x-x1. 



  

ʅʘʠʙʦʣʴʰʠʡ ʜʦʭʦʜ, ʢʦʪʦʨʳʡ ʧʦʣʫʯʘʝʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʩʫʨʩʘ x-xk ʦʪ 

ʧʝʨʚʳʭ (k-1) ʩʧʦʩʦʙʦʚ, ʩʦʩʪʘʚʠʪ  )(1 kk xxf --  [3]. 

ɼʣʷ ʤʘʢʩʠʤʠʟʘʮʠʠ ʩʫʤʤʘʨʥʦʛʦ ʜʦʭʦʜʘ ʦʪ k-ʪʦʛʦ ʠ ʧʝʨʚʳʭ (k-1) ʩʧʦʩʦʙʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ xk ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚʳʧʦʣʥʷʣʠʩʴ ʩʦʦʪʥʦʰʝʥʠʷ 

)()( 11 xgxf =     (2) 

max)( =xfk { )()( 1 kkkk xxfxg -= - }   k = 2,3é n                    (3) 

ʇʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʝ 

ʤʝʪʦʜʘ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʩʚʦʜʠʪʩʷ ʢ 

ʩʣʝʜʫʶʱʠʤ ʤʦʤʝʥʪʘʤ:  

1. ɺʳʙʠʨʘʶʪ ʩʧʦʩʦʙ ʜʝʣʝʥʠʷ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʰʘʛʠ. 

2. ʆʧʨʝʜʝʣʷʶʪ ʧʘʨʘʤʝʪʨʳ ʩʦʩʪʦʷʥʠʷ ʠ ʧʝʨʝʤʝʥʥʳʝ ʫʧʨʘʚʣʝʥʠʷ ʥʘ 

ʢʘʞʜʦʤ ʰʘʛʝ. 

3. ɿʘʧʠʩʳʚʘʶʪ ʫʨʘʚʥʝʥʠʝ ʩʦʩʪʦʷʥʠʡ. 

4. ɺʚʦʜʷʪ ʮʝʣʝʚʳʝ ʬʫʥʢʮʠʠ k-ʛʦ ʰʘʛʘ ʠ ʩʫʤʤʘʨʥʫʶ ʮʝʣʝʚʫʶ ʬʫʥʢʮʠʶ. 

5. ɺʚʦʜʷʪ ʚ ʨʘʩʩʤʦʪʨʝʥʠʝ ʫʩʣʦʚʥʳʝ ʤʘʢʩʠʤʫʤʳ (ʤʠʥʠʤʫʤʳ) )( 1

*

-kk SZ  ʠ 

ʫʩʣʦʚʥʦʝ ʦʧʪʠʤʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʥʘ k-ʤ ʰʘʛʝ: ),( 1

*

-kk SX  k = n, n-1,é,2,1. 

6. ɿʘʧʠʩʳʚʘʶʪ ʦʩʥʦʚʥʳʝ ʫʨʘʚʥʝʥʠʷ ɹʝʣʣʤʘʥʘ ʜʣʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʩʭʝʤʳ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ )( 1

*

-nn SZ  ʠ ),( 1

*

-kk SZ  k = n-1,é,1. 

7. ʈʝʰʘʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʫʨʘʚʥʝʥʠʷ ɹʝʣʣʤʘʥʘ (ʫʩʣʦʚʥʘʷ 

ʦʧʪʠʤʠʟʘʮʠʷ) ʠ ʧʦʣʫʯʘʶʪ ʜʚʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʬʫʥʢʮʠʡ: 

{ } { })()( 1

*

1

*

-- kkkk sXʠsZ
.
 

8. ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʫʩʣʦʚʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʣʫʯʘʶʪ ʦʧʪʠʤʘʣʴʥʦʝ 

ʨʝʰʝʥʠʝ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʥʘʯʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 0S : - )( 0

*

1max sZZ = . 

9. ʇʦ ʮʝʧʦʯʢʝ **

1

*

12

*

21

*

10 ... nnnn sXsXsXsXs ÝÝÝÝÝ --  

ʦʧʪʠʤʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ: ),...,,( **

2

*

1

*

nXXXX  [4; 5]. 

ʈʘʩʩʤʦʪʨʠʤ ʤʦʜʝʣʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ. ʇʨʠʨʦʩʪ ʧʨʠʙʳʣʠ 

ʟʘʚʠʩʠʪ ʦʪ ʚʣʦʞʝʥʥʳʭ ʩʨʝʜʩʪʚ (ʩ ʜʠʩʢʨʝʪʥʦʩʪʴʶ k) ʠ ʫʢʘʟʘʥ ʚ ʪʘʙʣʠʮʝ 1, ʛʜʝ 

ʚʝʣʠʯʠʥʳ aji ʧʦʢʘʟʳʚʘʶʪ ʧʨʠʨʦʩʪ ʧʨʠʙʳʣʠ i-ʪʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʠ ʚʳʜʝʣʝʥʠʠ 

ʝʤʫ ʩʨʝʜʩʪʚ jk. 

 

ʊʘʙʣʠʮʘ 1. ʇʨʠʨʦʩʪ ʧʨʠʙʳʣʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʣʦʞʝʥʥʳʭ ʩʨʝʜʩʪʚ 

               ʇʨʝʜʧʨʠʷʪʠʷ 

 

 

ʀʥʚʝʩʪʠʮʠʠ  

P1 P2 é Pi é Pm-1 Pm 



  

K a11 a12 é a1i é a1 m-1 a1m 

2k a21 a22 é a2i é a2 m-1 a2m 

é é é é é é é é 

jk aj1 aj2 é aji é aj m-1 Ajm 

é é é é é é é é 

(n-1)k an-11 an-1,2 é an-1i é an-1 m-1 an-1,m 

nk an1 an2 é ani é anm-1 Anm 

 

ʅʝʦʙʭʦʜʠʤʦ ʪʘʢ ʨʘʩʧʨʝʜʝʣʠʪʴ ʠʥʚʝʩʪʠʮʠʠ ʤʝʞʜʫ ʫʢʘʟʘʥʥʳʤʠ 

ʘʚʠʘʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʯʪʦʙʳ ʩʫʤʤʘʨʥʳʡ ʧʨʠʨʦʩʪ ʧʨʠʙʳʣʠ ʙʳʣ ʤʘʢʩʠʤʘʣʴʥʳʤ. 

1 ʵʪʘʧ. ʀʥʚʝʩʪʠʮʠʠ ʧʨʦʠʟʚʦʜʷʪʩʷ ʪʦʣʴʢʦ ʧʝʨʚʦʤʫ ʧʨʝʜʧʨʠʷʪʠʶ, ʪʦʛʜʘ 

f2(k) = a11;  f1(2k) = a21 é f1(jk) = aj1... f1(nk) = an1      (4) 

2 ʵʪʘʧ. ʀʥʚʝʩʪʠʮʠʠ ʚʳʜʝʣʷʶʪʩʷ ʧʝʨʚʦʤʫ ʠ ʚʪʦʨʦʤʫ ʧʨʝʜʧʨʠʷʪʠʷʤ. 

ʈʝʢʫʨʨʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʜʣʷ 2-ʛʦ ʵʪʘʧʘ ʠʤʝʝʪ ʚʠʜ: 

{ })()(max)( 21222 xxfxgxf -+=                                                                         (5)                                                       

ʊʦʛʜʘ ʧʨʠ ʭ=k { }12112 0:0max)( aakf ++=                                                               (6) 

 ʧʨʠ  ʭ=2k { }221211212 );max(;max)2( aaaakf +=       (7) 

 ééééééééééééééééééééééé..  

 ʧʨʠ  ʭ=jk { }2121:112 )...max(;max)( jjjj aaaajkf -- +=       (8) 

ééééééééééééééééééééééé..  

ʧʨʠ  ʭ=nk { }2211112 )...max(:max)( nnnn aaaankf -- +=       (9) 

 

{ })()(max)( 21222 xxfxgxf -+=                                                                         (5)                                                       

m-ʪʳʡ ʵʪʘʧ. ʀʥʚʝʩʪʠʮʠʠ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʤʝʞʜʫ 

ʚʩʝʤʠ m ʧʨʝʜʧʨʠʷʪʠʷʤʠ. ɺʩʝ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʩʨʝʜʩʪʚ ʚ ʦʙʲʝʤʝ k, 

2ké jké (n-1)k ʩʪʘʥʦʚʷʪʩʷ ʠʟʣʠʰʥʠʤʠ, ʪʘʢ ʢʘʢ  ʤʝʞʜʫ ʚʩʝʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ 

ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʩʧʨʝʜʝʣʝʥʘ ʚʩʷ ʩʫʤʤʘ ʠʥʚʝʩʪʠʮʠʡ 

{ }nmmnnnm aaaankf )...max(;max)( 1111 -- +=
 

   (10) 

ʇʦʣʫʯʝʥʳ ʫʩʣʦʚʠʷ ʫʧʨʘʚʣʝʥʠʷ ʦʪ ʧʝʨʚʦʛʦ ʜʦ ʧʦʩʣʝʜʥʝʛʦ ʵʪʘʧʦʚ. 

ɺʦʟʚʨʘʱʘʝʤʩʷ ʦʪ ʧʦʩʣʝʜʥʝʛʦ ʵʪʘʧʘ ʢ 1-ʦʤʫ, ʪʘʢ ʢʘʢ ʥʘ ʧʦʩʣʝʜʥʝʤ ʵʪʘʧʝ 

ʦʧʨʝʜʝʣʝʥʘ ʩʫʤʤʘ, ʚʳʜʝʣʷʝʤʘʷ ʧʦʩʣʝʜʥʝʤʫ ʧʨʝʜʧʨʠʷʪʠʶ. ʇʫʩʪʴ ʵʪʘ ʩʫʤʤʘ 

ʨʘʚʥʷʝʪʩʷ Sm. ʊʦʛʜʘ ʥʘ ʜʦʣʶ ʦʩʪʘʚʰʠʭʩʷ ʧʨʝʜʧʨʠʷʪʠʡ ʦʩʪʘʝʪʩʷ ʩʫʤʤʘ nk-Sm. 

ʀʟ ʧʨʝʜʧʦʩʣʝʜʥʝʛʦ ʵʪʘʧʘ ʦʧʨʝʜʝʣʠʪʩʷ ʩʫʤʤʘ, ʦʩʪʘʚʰʘʷʩʷ ʜʣʷ 

ʧʨʝʜʧʨʠʷʪʠʷ ʟʘ ʥʦʤʝʨʦʤ m-1. ʆʙʦʟʥʘʯʠʤ ʝʝ Sm-1. ʅʘ ʜʦʣʶ ʦʩʪʘʣʴʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʠʭʦʜʠʪʩʷ ʩʫʤʤʘ nk-Sm-Sm-1, ʢʦʪʦʨʘʷ ʜʝʣʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʨʝʜʳʜʫʱʠʤ ʰʘʛʦʤ. 



  

ɺʦʟʚʨʘʱʘʷʩʴ ʢ ʥʘʯʘʣʫ ʧʨʦʮʝʩʩʘ, ʧʦʣʫʯʠʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ ʜʣʷ 

ʢʘʞʜʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʨʝʢʫʨʨʝʥʪʥʳʭ 

ʩʦʦʪʥʦʰʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟʚʝʩʪʥʫʶ ʪʨʫʜʥʦʩʪʴ ʠ ʥʝ ʦʙʣʘʜʘʝʪ ʥʘʛʣʷʜʥʦʩʪʴʶ. 

ʅʘʤʠ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʥʘʛʣʷʜʥʳʡ ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ, ʩʚʦʙʦʜʥʳʡ 

ʦʪ ʫʢʘʟʘʥʥʦʛʦ ʥʝʜʦʩʪʘʪʢʘ ʠ ʙʦʣʝʝ ʫʜʦʙʥʳʡ ʚ ʧʨʠʤʝʥʝʥʠʠ ʜʣʷ ʨʝʰʝʥʠʷ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʫʢʘʟʘʥʥʦʛʦ ʪʠʧʘ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʠʘʛʨʘʤʤ. 

ʈʘʩʩʤʦʪʨʠʤ ʪʘʙʣʠʮʫ 1 ʠ ʙʫʜʝʤ ʨʘʩʧʨʝʜʝʣʷʪʴ ʠʥʚʝʩʪʠʮʠʠ ʤʝʞʜʫ ʜʚʫʤʷ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʥʘ 1 ʰʘʛʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 1 ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʦʪʣʦʞʠʤ ʧʦ ʦʩʠ ʆʍ ʧʨʠʨʦʩʪ ʧʨʠʙʳʣʠ 1-ʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʣʦʞʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʘ ʧʦ ʦʩʠ ʆY ï ʧʨʠʙʳʣʠ 2-ʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. 

 

ʈʠʩʫʥʦʢ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ ʤʝʞʜʫ ʜʚʫʤʷ ʧʨʝʜʧʨʠʷʪʠʷʤʠ 

 

ɺ ʧʦʟʠʮʠʠ, ʩʪʦʷʱʠʝ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʚʝʨʪʠʢʘʣʝʡ ʠ ʛʦʨʠʟʦʥʪʘʣʝʡ, ʙʫʜʝʤ 

ʚʧʠʩʳʚʘʪʴ ʩʫʤʤʘʨʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʠʙʳʣʝʡ ʧʨʝʜʧʨʠʷʪʠʡ, ʧʦʣʫʯʝʥʥʳʝ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʝʜʩʪʚ, ʚʣʦʞʝʥʥʳʭ ʚ 1-ʝ ʠ 2-ʝ ʧʨʝʜʧʨʠʷʪʠʝ. ʊʘʢ, ʜʣʷ ʧʦʟʠʮʠʠ, 

ʩʪʦʷʱʝʡ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʛʦʨʠʟʦʥʪʘʣʠ k ʠ ʚʝʨʪʠʢʘʣʠ k ʚʧʠʰʝʤ ʟʥʘʯʝʥʠʝ 

ʧʨʠʙʳʣʠ ʧʦʣʫʯʝʥʥʦʡ ʩʫʤʤʘʨʥʦ 1-ʳʤ ʠ 2-ʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ (ʪʦ ʝʩʪʴ ʘ11+ʘ12), 

ʜʣʷ ʧʦʟʠʮʠʠ, ʥʘʭʦʜʷʱʝʡʩʷ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʚʝʨʪʠʢʘʣʠ k ʠ ʛʦʨʠʟʦʥʪʘʣʠ 2k (ʪʦ 

ʝʩʪʴ ʧʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʫʤʤʳ 3k) ʚʧʠʰʝʤ ʘ32 + ʘ11 ʠ ʪ.ʜ. 

a12 

ʍ2 

 
nk 

 

(n-1)k 

 

ik 
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2k 

k 2k ik (n-1)k nk 
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ai2 

an-1:2 

an2 

a11 
an1 an-1 1 ai1 

a21 

 



  

ɿʘʪʝʤ ʚʳʜʝʣʠʤ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʩʫʤʤʘʨʥʦʡ ʧʨʠʙʳʣʠ ʜʚʫʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʚʣʦʞʝʥʠʷʭ ʩʨʝʜʩʪʚ ʚ ʥʠʭ. ʕʪʠ ʟʥʘʯʝʥʠʷ ʙʫʜʫʪ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʜʠʘʛʨʘʤʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʩʪʚ ʜʣʷ ʪʨʝʭ 

ʧʝʨʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʇʨʠ ʵʪʦʤ ʥʘ ʘʥʘʣʦʛʠʯʥʦʡ ʜʠʘʛʨʘʤʤʝ ʜʣʷ ʪʨʝʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʦʩʠ ʆʍ ʙʫʜʝʤ ʦʪʢʣʘʜʳʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʤʘʢʩʠʤʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ, ʘ ʧʦ ʦʩʠ ʆY ʟʥʘʯʝʥʠʷ ʧʨʠʙʳʣʠ ʪʨʝʪʴʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 2. 

 

ʈʠʩʫʥʦʢ 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ ʤʝʞʜʫ ʪʨʝʤʷ ʧʨʝʜʧʨʠʷʪʠʷʤʠ 

 

ʇʦʟʠʮʠʠ, ʩʪʦʷʱʠʝ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʚʝʨʪʠʢʘʣʝʡ ʠ ʛʦʨʠʟʦʥʪʘʣʝʡ 

ʟʘʧʦʣʥʷʶʪʩʷ ʧʦ ʧʨʝʜʳʜʫʱʝʤʫ ʩʣʫʯʘʶ ʠ ʚʳʜʝʣʷʶʪʩʷ ʤʘʢʩʠʤʫʤʳ ʜʣʷ ʢʘʞʜʦʡ 

ʨʘʩʧʨʝʜʝʣʷʝʤʦʡ ʩʫʤʤʳ. 

ɿʘʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʩʪʘʚʣʷʶʪʩʷ ʜʠʘʛʨʘʤʤʳ ʜʣʷ 4-ʭ, 5-ʠ ʠ ʪ.ʜ. 

ʚʧʣʦʪʴ ʜʦ ʧʦʩʣʝʜʥʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʜʠʘʛʨʘʤʤʳ ʜʘʶʪ ʫʩʣʦʚʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ, ʪʦ ʝʩʪʴ ʚʳʜʝʣʝʥʠʝ ʩʨʝʜʩʪʚ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʧʨʝʜʧʨʠʷʪʠʶ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢʠʝ ʩʨʝʜʩʪʚʘ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʘʩʧʨʝʜʝʣʠʪʴ. 

ʇʦʩʣʝʜʥʷʷ ʜʠʘʛʨʘʤʤʘ, ʩʦʜʝʨʞʘʱʘʷ ʧʦ ʦʩʠ ʆʍ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʧʨʠʙʳʣʠ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʭ1, ʭ2, é ʭn-1, ʘ ʧʦ ʦʩʠ ʆY ʟʥʘʯʝʥʠʷ ʧʨʠʙʳʣʠ ʜʣʷ 

ʭn ʦʧʨʝʜʝʣʠʪ ʙʝʟʫʩʣʦʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ (ʪ.ʝ. ʩʨʝʜʩʪʚʘ, ʚʳʜʝʣʝʥʥʳʝ 

ʧʨʝʜʧʨʠʷʪʠʶ ʭn) ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʷ ʭn ʠ ʦʩʪʘʪʦʢ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ 
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ʨʘʩʧʨʝʜʝʣʠʪʴ ʤʝʞʜʫ ʦʩʪʘʚʰʠʤʠʩʷ (n-1) ʧʨʝʜʧʨʠʷʪʠʷʤʠ. ʇʝʨʝʭʦʜʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʪ ʧʦʩʣʝʜʫʶʱʝʡ ʜʠʘʛʨʘʤʤʳ ʢ ʧʨʝʜʳʜʫʱʝʡ, ʪʦ ʝʩʪʴ ʚ 

ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʦʧʨʝʜʝʣʷʝʤ ʨʘʟʤʝʨ ʚʣʦʞʝʥʠʡ ʚ (n-1)- n ʧʨʝʜʧʨʠʷʪʠʝ, ʚ 

(n-2)-ʝ ʠ ʪ.ʜ. ʚʧʣʦʪʴ ʜʦ 1-ʛʦ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʦʜʦʙʥʳʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ 

ʘʥʘʣʦʛʠʯʥʳʭ ʟʘʜʘʯ ʧʦʟʚʦʣʷʝʪ ʩʘʤʳʤ ʨʘʮʠʦʥʘʣʴʥʳʤ ʦʙʨʘʟʦʤ ʧʨʦʠʟʚʦʜʠʪʴ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ. 
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ʆ.ʍ. ʊʋʁʍʌʋʁʆɹ, 
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ 

 

ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ɺ ɼɽʗʊɽʃʔʅʆʉʊʀ ʖʈʀʉʊɸ 

 

ʅʘʩʪʫʧʠʚʰʠʡ XXI  ʚʝʢ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʪʨʝʤʠʪʝʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʛʣʦʙʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ, ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʩʦʟʜʘʥʠʝ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʵʣʝʢʪʨʦʥʥʳʭ ʙʘʟ ʠ 

ʙʘʥʢʦʚ ʜʘʥʥʳʭ, ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʝʡ, ʚʢʣʶʯʘʷ 

ʛʣʦʙʘʣʴʥʫʶ ʩʝʪʴ ʀʥʪʝʨʥʝʪ, ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʠʟʤʝʥʠʣʠ ʠ ʠʟʤʝʥʷʶʪ 

ʩʦʚʨʝʤʝʥʥʳʝ ʦʙʱʝʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ. 

ʄʥʦʞʝʩʪʚʦ ʩʬʝʨ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʪʘʢʠʭ ʢʘʢ ʵʢʦʥʦʤʠʢʘ, 

ʧʦʣʠʪʠʢʘ, ʥʘʫʢʘ, ʦʙʨʘʟʦʚʘʥʠʝ, ʤʝʜʠʮʠʥʘ, ʢʫʣʴʪʫʨʘ ʠ ʶʨʠʜʠʯʝʩʢʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪ,ɹ ʩʪʘʥʦʚʷʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤʠ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. 

ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʚʦʟʥʠʢʘʝʪ ʦʩʪʨʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʜʛʦʪʦʚʢʠ ʚʳʩʰʠʤʠ 

ʫʯʝʙʥʳʤʠ ʟʘʚʝʜʝʥʠʷʤʠ ʢʘʜʨʦʚ ʪʘʢʦʛʦ ʫʨʦʚʥʷ, ʢʦʪʦʨʳʡ ʙʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ 

ʧʦʪʨʝʙʥʦʩʪʷʤ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʵʣʝʢʪʨʦʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʨʝʛʣʘʤʝʥʪʝ. ʊ.ʢ. ʚ ʯʠʩʣʦ ʪʘʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʦʣʞʥʳ 

ʚʭʦʜʠʪʴ ʠ ʶʨʠʩʪʳ, ʪʦ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʧʨʝʜʝʣʠʤ ʨʦʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʶʨʠʜʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʘ ʚ ʨʘʙʦʪʝ ʶʨʠʩʪʘ.  



  

ɺ ʶʨʠʜʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʟʚʘʥʳ 

ʨʝʰʘʪʴ ʨʷʜ ʟʘʜʘʯ, ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʢʦʪʦʨʳʭ ʦʙʫʩʣʦʚʣʝʥʦ ʩʧʝʮʠʬʠʢʦʡ ʨʘʙʦʪʳ 

ʶʨʠʩʪʘ ï ʵʪʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʧʦʠʩʢ, ʦʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʘʢʪʫʘʣʴʥʦʡ 

ʧʨʘʚʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ [1, ʩ.203-204]. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩ 

ʨʘʟʚʠʪʠʝʤ ʨʦʩʩʠʡʩʢʦʡ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʳ ʪʘʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʣʠ ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʘʥʥʳʭ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʨʛʘʥʳ ʠ ʜʘʞʝ ʚ ʨʘʤʢʘʭ ʩʫʜʝʙʥʳʭ 

ʧʨʦʮʝʜʫʨ [2, ʩ.124-126]. 

ʉʝʛʦʜʥʷ ʙʫʜʫʱʠʡ ʶʨʠʩʪ ʜʦʣʞʝʥ ʟʥʘʪʴ ʦʩʥʦʚʳ ʜʝʡʩʪʚʫʶʱʝʛʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʫʤʝʪʴ ʧʨʠʤʝʥʷʪʴ ʥʦʨʤʳ ʧʨʘʚʘ ʥʘ ʧʨʘʢʪʠʢʝ ʠ ʫʤʝʪʴ 

ʥʘʭʦʜʠʪʴ ʥʦʚʳʝ ʟʥʘʥʠʷ [3].  

ʉʦʚʨʝʤʝʥʥʳʡ ʶʨʠʩʪ ʙʝʟ ʟʥʘʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʙʝʟ 

ʧʨʠʤʝʥʝʥʠʷ ʠʭ ʥʘ ʧʨʘʢʪʠʢʝ ï ʵʪʦ ʫʞʝ ʥʝʧʦʣʥʦʮʝʥʥʳʡ ʩʧʝʮʠʘʣʠʩʪ. 

ɼʣʷ ʶʨʠʩʪʘ-ʧʨʦʬʝʩʩʠʦʥʘʣʘ ʧʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʨʝʰʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʟʘʜʘʯ: 

- ʧʦʣʫʯʝʥʠʝ ʧʨʘʚʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

- ʧʦʜʛʦʪʦʚʢʘ ʧʨʘʚʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʜʨʫʛʠʭ; 

- ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʚʟʘʠʤʥʦʛʦ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ; 

- ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [4, ʩ.79]. 

ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʨʘʙʦʪʳ ʶʨʠʩʪʫ 

ʙʳʚʘʝʪ ʥʫʞʥʘ ʥʝ ʪʦʣʴʢʦ ʧʨʘʚʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʥʦ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʦʙʤʝʥ ʦʧʳʪʦʤ ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʛʨʫʧʧʦʡ. ɺʩʝ 

ʪɻʠ ʩʚʝʜʝʥʠʷ ʶʨʠʩʪʳ ʧʦʣʫʯʘʶʪ ʠʟ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ: ʩʧʨʘʚʦʯʥʳʭ 

ʧʨʘʚʦʚʳʭ ʩʠʩʪʝʤ (ʉʇʉ), ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʙʘʟ ʠ ʙʘʥʢʦʚ ʜʘʥʥʳʭ ʢʘʢ 

ʦʪʨʘʩʣʝʚʦʛʦ, ʪʘʢ ʠ ʤʝʞʦʪʨʘʩʣʝʚʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʢʘʢ ʜʨʫʛʠʭ ʧʨʘʚʦʚʳʭ 

ʠʩʪʦʯʥʠʢʦʚ, ʪʘʢ ʠ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. 

ɽʞʝʛʦʜʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʦ ʩʪʫʜʝʥʪʦʚ, ʦʩʚʦʠʚʰʠʭ ʚ ʩʨʝʜʥʝʡ ʰʢʦʣʝ 

ʜʠʩʮʠʧʣʠʥʫ çʆʩʥʦʚʳ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠè ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʤʝʶʱʠʭ ʟʥʘʥʠʷ ʠ ʥʘʚʳʢʠ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʪʝʭʥʠʢʠ ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ. ɺ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʭ ʬʘʢʫʣʴʪʝʪʘʭ ʜʠʩʮʠʧʣʠʥ r çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠè ʠ çʀʥʬʦʨʤʘʪʠʢʘè ʪʨʘʜʠʮʠʦʥʥʦ ʯʠʪʘʪʁʩʷ ʥʘ ʧʝʨʚʳʭ ʢʫʨʩʘʭ ʠ 

ʷʚʣʷʪʁʩʷ ʜʠʩʮʠʧʣʠʥʘʤʠ ʦʙʱʝʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʦʛʦ ʮʠʢʣʘ.  

ɺ ɸʣʤʘʪʠʥʩʢʦʤ ʬʠʣʠʘʣʝ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ ʧʨʝʧʦʜʘʚʘʥʠʝ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ 

çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʶʨʠʜʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ 

ʶʨʠʩʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ 1 ʢʫʨʩʝ, ʠ ʥʘ ʟʘʥʷʪʠʷʭ ʦʥʠ ʙʦʣʝʝ ʫʩʧʝʰʥʦ 



  

ʫʩʚʘʠʚʘʶʪ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʦʡ ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ ʧʨʘʚʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʧʨʘʚʦʯʥʦ-ʧʨʘʚʦʚʳʭ ʩʠʩʪʝʤʘʭ. ʈʘʙʦʪʘʷ ʩ 

ʧʨʘʚʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ çɻʘʨʘʥʪè, çʂʦʥʩʫʣʴʪʘʥʪ ʇʣʶʩè, kodeks, referent, 

Zakon.kz ʠ ʜʨ., ʩʪʫʜʝʥʪʳ-ʶʨʠʩʪʳ ʟʘʥʠʤʘʶʪʩʷ ʧʦʠʩʢʦʤ, ʦʪʙʦʨʦʤ, ʦʮʝʥʢʦʡ ʠ 

ʘʥʘʣʠʟʦʤ ʥʘʡʜʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʫʯʘʪʩʷ ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʠ ʧʣʘʥʠʨʦʚʘʪʴ 

ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʥʘʧʨʘʚʣʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʧʨʘʚʦʚʳʭ ʩʠʩʪʝʤ. ɼʘʥʥʳʝ ʩʠʩʪʝʤʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʦʛʨʦʤʥʳʡ ʧʝʨʝʯʝʥʴ 

ʚʦʟʤʦʞʥʦʩʪʝʡ: ʦʪ ʜʦʩʪʫʧʘ ʢ ʧʦʩʣʝʜʥʠʤ (ʘʢʪʫʘʣʴʥʳʤ) ʨʝʜʘʢʮʠʷʤ ʥʦʨʤʘʪʠʚʥʳʭ 

ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ʠ ʘʥʘʣʠʟʘ ʧʦʜʙʦʨʢʠ ʩʫʜʝʙʥʦʡ ʧʨʘʢʪʠʢʠ ʧʦ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʧʨʘʚʦʚʦʡ ʩʠʪʫʘʮʠʠ ʜʦ ʠʟʫʯʝʥʠʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʦʤʤʝʥʪʘʨʠʝʚ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʦʨʤ ʨʘʟʣʠʯʥʳʭ ʧʨʘʚʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ. 

ʇʨʝʧʦʜʘʚʘʥʠʶ ʜʠʩʮʠʧʣʠʥʳ çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʶʨʠʜʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʜʘʚʘʪʴ ʧʨʠʢʣʘʜʥʦʡ ʭʘʨʘʢʪʝʨ, 

ʪʘʢ ʢʘʢ ʪʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʘʪʴ ʩʪʫʜʝʥʪʘʤ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʠʭ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʢʘʟʘʪʴ ʟʥʘʯʠʤʦʩʪʴ ʩʧʨʘʚʦʯʥʳʭ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ. 

ʉ ʵʪʦʡ ʮʝʣʴʶ ʥʘʙʦʨ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʘ ʪʝʭ ʜʠʩʮʠʧʣʠʥ, ʥʘ ʙʘʟʝ ʢʦʪʦʨʳʭ ʩʪʨʦʠʪʩʷ 

ʧʦʜʛʦʪʦʚʢʘ ʩʧʝʮʠʘʣʠʩʪʘ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʪʝʢʩʪʦʚʦʛʦ ʨʝʜʘʢʪʦʨʘ 

MS Word ʩʪʫʜʝʥʪ ʫʯʠʪʩʷ ʢʦʧʠʨʦʚʘʪʴ, ʦʙʨʘʙʘʪʳʚʘʪʴ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ 

ʩʦʭʨʘʥʷʪʴ ʥʫʞʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʜʦʢʫʤʝʥʪʳ ʠʟ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʳʭ 

ʩʠʩʪʝʤ, ʘ ʟʘʪʝʤ ʦʙʲʝʜʠʥʷʪʴ ʠʣʠ ʜʦʧʦʣʥʷʪʴ ʠʭ ʩ ʜʨʫʛʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ. ɺ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʩʪʫʜʝʥʪ ʥʘʫʯʠʪʩʷ ʨʘʙʦʪʘʪʴ ʥʝ ʪʦʣʴʢʦ ʩ ʦʬʠʩʥʦʡ ʧʨʦʛʨʘʤʤʦʡ 

MS Word, ʥʦ ʠ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ. ʂʘʞʜʘʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʘʷ ʩʠʩʪʝʤʘ ʩʦʜʝʨʞʠʪ ʩʚʦʠ ʪʦʥʢʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ. 

ʇʦʵʪʦʤʫ ʙʫʜʫʱʠʡ ʶʨʠʩʪ, ʧʦʨʘʙʦʪʘʚ ʚ ʢʘʞʜʦʡ ʠʟ ʥʠʭ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

ʛʦʪʦʚʠʪʩʷ ʢ ʪʨʫʜʦʚʦʡ ʧʨʘʢʪʠʢʝ.  

ʉ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮ MS Excel ʩʪʫʜʝʥʪʳ ʩʪʨʦʷʪ ʜʠʘʛʨʘʤʤʳ 

ʧʦ ʜʘʥʥʳʤ ʩʪʘʪʠʩʪʠʢʠ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ, ʘʥʘʣʠʟʠʨʫʶʪ ʠʥʬʦʨʤʘʮʠʶ, ʚʟʷʪʫʶ ʠʟ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ ʚ ʚʠʜʝ ʜʠʘʛʨʘʤʤ, ʧʨʦʚʦʜʷʪ ʧʨʦʩʪʝʡʰʠʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʷʚʠʪʴ 

ʩʪʘʪʠʩʪʠʢʫ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚ ʩʫʜʝʙʥʦʡ ʧʨʘʢʪʠʢʝ ʜʝʣ ʠʣʠ ʦʧʨʝʜʝʣʠʪʴ ʜʠʥʘʤʠʢʫ 

ʚʠʜʦʚ ʧʨʝʩʪʫʧʥʦʩʪʠ. ʅʘ ʧʨʠʤʝʨʝ ʩʦʩʪʘʚʣʝʥʠʷ ʢʘʨʪʦʪʝʢʠ ʧʨʘʚʦʥʘʨʫʰʠʪʝʣʝʡ 

ʩʪʫʜʝʥʪʳ ʧʨʦʝʢʪʠʨʫʶʪ ʙʘʟʳ ʜʘʥʥʳʭ. 

ʇʦʜʛʦʪʦʚʢʘ ʧʨʝʟʝʥʪʘʮʠʡ ʚ MS PowerPoint ʧʦʤʦʛʘʝʪ ʦʬʦʨʤʣʷʪʴ ʜʦʢʣʘʜʳ, 

ʨʝʬʝʨʘʪʳ ʧʦ ʚʦʧʨʦʩʘʤ ʟʘʱʠʪʳ ʢʦʤʧʴʶʪʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 



  

ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʦʧʝʨʘʪʠʚʥʦ-ʨʦʟʳʩʢʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʜʨ.  

ʉʪʫʜʝʥʪʳ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ çʖʨʠʩʧʨʫʜʝʥʮʠʷè ʝʞʝʛʦʜʥʦ 

ʫʯʘʩʪʚʫʶʪ ʚ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʩʪʫʜʝʥʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ ʚ ʦʙʣʘʩʪʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʩʪʫʜʝʥʪʘʤʠ ʟʥʘʥʠʷ ʠ ʥʘʚʳʢʠ ʧʦ ʜʠʩʮʠʧʣʠʥʝ 

çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʶʨʠʜʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè ʥʘʭʦʜʷʪ 

ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʠʤʠ ʜʦʢʣʘʜʦʚ, ʨʝʬʝʨʘʪʦʚ, ʢʫʨʩʦʚʳʭ ʠ ʜʠʧʣʦʤʥʳʭ 

ʨʘʙʦʪ ʧʦ ʶʨʠʜʠʯʝʩʢʠʤ ʜʠʩʮʠʧʣʠʥʘʤ. 

ʀʟʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʠʩʪʝʤʘ ʀʥʪʝʨʥʝʪ ʧʦʟʚʦʣʷʶʪ 

ʩʪʫʜʝʥʪʘʤ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʠʪʴ ʛʦʨʠʟʦʥʪʳ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ, 

ʬʦʨʤʠʨʫʶʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʥʘʚʳʢʠ ʫ ʩʪʫʜʝʥʪʦʚ-ʶʨʠʩʪʦʚ. 

 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʧʦʚʳʰʘʝʪ ʫʩʚʦʷʝʤʦʩʪʴ, ʬʦʨʤʠʨʫʝʪ ʚ ʩʦʟʥʘʥʠʠ 

ʫʩʪʦʡʯʠʚʳʝ ʚʠʟʫʘʣʴʥʳʝ ʦʙʨʘʟʳ, ʧʦʟʚʦʣʷʝʪ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠʡ 

ʤʘʪʝʨʠʘʣ. 

ʀʥʪʝʨʥʝʪ, ʤʦʙʠʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʨʘʟʣʠʯʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ 

ʧʨʦʛʨʘʤʤʳ, ʩʧʨʘʚʦʯʥʦ-ʧʨʘʚʦʚʳʝ ʩʠʩʪʝʤʳ ʜʦʩʪʘʪʦʯʥʦ ʣʝʛʢʦ ʠ ʙʳʩʪʨʦ 

ʦʩʚʘʠʚʘʶʪʩʷ ʩʪʫʜʝʥʪʘʤʠ ʠ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʤʠ ʢʘʢ ʚʦ ʚʨʝʤʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʪʘʢ ʠ ʚ ʩʚʦʙʦʜʥʦʝ ʦʪ ʟʘʥʷʪʠʡ ʚʨʝʤʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʶʨʠʜʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʥʠʞʝʥʠʝ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ, 

ʫʣʫʯʰʘʝʪ ʢʘʯʝʩʪʚʦ ʧʨʠʥʠʤʘʝʤʦʛʦ ʨʝʰʝʥʠʷ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʥʦʚʷʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ 

ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ, ʦʥʠ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʶʪʩʷ ʚʦ ʚʩʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʘʚʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɼʣʷ ʶʨʠʩʪʦʚ-ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʀʥʪʝʨʥʝʪ-

ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʧʨʘʚʦʚʦʡ ʧʨʦʙʣʝʤʘʪʠʢʝ. ʇʨʘʢʪʠʢʘ ʪʘʢʠʭ ʢʦʥʬʝʨʝʥʮʠʡ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʚʠʚʘʝʪʩʷ ʦʯʝʥʴ ʘʢʪʠʚʥʦ. ʅʘ ʙʦʣʴʰʠʥʩʪʚʝ ʩʘʡʪʦʚ ʦʨʛʘʥʦʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʟʘʷʚʣʝʥʳ ʢʦʥʬʝʨʝʥʮʠʠ ʥʘ ʶʨʠʜʠʯʝʩʢʠʝ ʪʝʤʳ. ʂʨʦʤʝ 

ʪʦʛʦ, ʧʦʜʦʙʥʳʝ ʢʦʥʬʝʨʝʥʮʠʠ ʦʨʛʘʥʠʟʫʶʪʩʷ ʥʘ ʶʨʠʜʠʯʝʩʢʠʭ ʧʦʨʪʘʣʘʭ ʠ 

ʩʝʨʚʝʨʘʭ ʶʨʠʜʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʚʳʩʰʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, 

ʚʩʝ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʩʪʘʥʦʚʷʪʩʷ ʀʥʪʝʨʥʝʪ-ʬʦʨʫʤʳ ʠ ʙʣʦʛʠ ʠ ʜʨʫʛʠʝ 

ʩʧʦʩʦʙʳ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 
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ʅʝʩʪʘʮʠʦʥʘʨʥʘʷ ʣʠʥʝʡʥʘʷ ʟʘʜʘʯʘ ʪʝʯʝʥʠʷ ʚ ʦʢʝʘʥʝ ʚ ʦʙʣʘʩʪʠ 
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1 RËW   ʩʚʦʜʠʪʩʷ ʢ ʨʝʰʝʥʠʶ ʩʣʝʜʫʶʱʝʡ 

ʩʠʩʪʝʤʳ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ [1]:  
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ʩ ʥʘʯʘʣʴʥʦ-ʢʨʘʝʚʳʤʠ ʫʩʣʦʚʠʷʤʠ:  
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ɿʘʜʘʯʫ (1)-(4) ʨʝʰʘʝʤ ʤʝʪʦʜʦʤ ʬʠʢʪʠʚʥʳʭ ʦʙʣʘʩʪʝʡ  [2]. ʉʦʛʣʘʩʥʦ 

ʤʝʪʦʜʫ ʬʠʢʪʠʚʥʳʭ ʦʙʣʘʩʪʝʡ ʩ ʧʨʦʜʦʣʞʝʥʠʝʤ ʧʦ ʤʣʘʜʰʠʤ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʚʦ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʦʙʣʘʩʪʠ:    
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ʛʜʝ   =)(0 ʭx  

 ʄʝʪʦʜʳ ʧʦʣʫʯʝʥʠʷ ʥʝʫʣʫʯʰʘʝʤʦʡ ʦʮʝʥʢʠ ʩʢʦʨʦʩʪʠ ʩʭʦʜʠʤʦʩʪʠ 

ʤʝʪʦʜʦʤ ʬʠʢʪʠʚʥʳʭ ʦʙʣʘʩʪʝʡ ʜʣʷ ʣʠʥʝʡʥʳʭ ʧʘʨʘʙʦʣʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʜʣ̫ 

ʜʘʥʥʳʭ ʩʠʩʪʝʤ ʥʝʧʨʠʛʦʜʥʳ [3]. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʦʚʳʡ ʧʦʜʭʦʜ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʦʯʥʦʡ ʦʮʝʥʢʠ ʧʦʛʨʝʰʥʦʩʪʠ ʤʝʞʜʫ ʨʝʰʝʥʠʷʤʠ ʟʘʜʘʯʠ ʠ 

ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʨʝʰʝʥʠʷ, ʧʦʣʫʯʝʥʥʦʛʦ ʤʝʪʦʜʦʤ ʬʠʢʪʠʚʥʳʭ ʦʙʣʘʩʪʝʡ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʯʝʨʝʟ ʉ ʙʫʜʝʤ ʦʙʦʟʥʘʯʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʦʩʪʦʷʥʥʳʝ, 

ʟʘʚʠʩʷʱʠʝ ʦʪ ʜʘʥʥʳʭ ʟʘʜʘʯʠ ʠ ʧʦʩʪʦʷʥʥʳʭ ʪʝʦʨʝʤʳ ʚʣʦʞʝʥʠʷ, ʥʦ ʥʝ 

ʟʘʚʠʩʷʱʠʝ ʦʪ ʤʘʣʦʛʦ ʧʘʨʘʤʝʪʨʘ Ů. ɹʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʦʟʥʘʯʝʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚ ʟ ʨʘʙʦʪʳ [4]. ɺʚʝʜʝʤ ʧʨʦʩʪʨʘʥʩʪʚʘ 

=)(ĔDC

    

ɿʘʤʳʢʘʥʠʷ   ʚ ʥʦʨʤʘʭ ʧʨʦʩʪʨʘʥʩʪʚ ),(2 DL    ),(
1

2 DW  )(
2

2 DW  

ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ ),(0 DV     ),(1 DV    )(2 DV   ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʆʧʨʝʜʝʣʝʥʠʝ.  ʉʠʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯʠ (5)-(8) ʥʘʟʳʚʘʝʪʩʷ  ʬʫʥʢʮʠʷ  

))(;,0( 22 DVTLÍ
eu ,    )),(;,0(Ĕ

22 DLTLÍÐ ex      ))(;,0( 22 DLTLt Í
eu , 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʘʷ ʫʨʘʚʥʝʥʠʶ (5)-(6) ʠ ʥʘʯʘʣʴʥʦ-ʛʨʘʥʠʯʥʳʤ ʫʩʣʦʚʠʷʤ  (7),(8) 

ʧʦʯʪʠ ʚʩʶʜʫ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʝʨʝ. 

ʇʨʦʜʦʣʞʠʤ ʥʫʣʝʤ ʚʥʝ W ʬʫʥʢʮʠʶ ).,(),(0 txfxu  ʉʧʨʘʚʝʜʣʠʚʘ 

ʩʣʝʜʫʶʱʘʷ  ʪʝʦʨʝʤʘ. 

ʊʝʦʨʝʤʘ 1. ʇʫʩʪʴ )),(;,0(),( 22 DLTLtxf Í  ),()( 10 DVx Íu    .
2

CÍg   

ʊʦʛʜʘ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʩʪʚʝʥʥʦʝ ʩʠʣʴʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ (5)-(8) ʠ ʜʣʷ  

ʨʝʰʝʥʠʷ  ʩʧʨʘʚʝʜʣʠʚʘ  ʦʮʝʥʢʘ 
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ʛʜʝ  ,¤eʉ    ,0e  u ʷʚʣʷʝʪʩʷ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯ (1)-(3).  ʆʮʝʥʢʘ (10) - 

ʥʝʫʣʫʯʰʘʝʤʘʷ ʧʦ ʧʦʨʷʜʢʫ .e 

ʄʝʪʦʜ ʬʠʢʪʠʚʥʳʭ ʦʙʣʘʩʪʝʡ ʩ ʧʨʦʜʦʣʞʝʥʠʝʤ ʧʦ ʩʪʘʨʰʝʤʫ 

ʢʦʵʬʬʠʮʠʝʥʪʫ 

ʄʝʪʦʜ ʬʠʢʪʠʚʥʳʭ ʦʙʣʘʩʪʝʡ ʜʣʷ ʟʘʜʘʯʠ (1)-(3) ʩ ʧʨʦʜʦʣʞʝʥʠʝʤ ʧʦ 

ʩʪʘʨʰʠʤ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʩʚʦʜʠʪʩʷ ʢ ʨʝʰʝʥʠʶ ʩʠʩʪʝʤʳ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ 

ʫʨʘʚʥʝʥʠʡ ʚ ʦʙʣʘʩʪʠ .TD  
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ʦʟʥʘʯʘʝʪ ʩʢʘʯʦʢ ʬʫʥʢʮʠʠ ʥʘ ʛʨʘʥʠʮʝ .g ʀʤʝʝʪ ʤʝʩʪʦ ʩʣʝʜʫʶʱʘʷ 

ʪʝʦʨʝʤʘ.  
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ʊʦʛʜʘ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʩʪʚʝʥʥʦʝ ʩʠʣʴʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯ (11)-(14) ʠ ʜʣʷ 
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ʛʜʝ ʧʨʠ 0e  ʩʠʣʴʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ (11)-(14) ʩʭʦʜʠʪʩʷ ʢ ʩʠʣʴʥʦʤʫ 

ʨʝʰʝʥʠʶ ʟʘʜʘʯ (1)-(3). 



  

ʆʮʝʥʢʘ ʙʣʠʟʦʩʪʠ ʨʝʰʝʥʠʷ (16) - ʥʝʫʣʫʯʰʘʝʤʘʷ ʧʦ ʧʦʨʷʜʢʫ   e.  

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʢʨʘʝʚʳʭ ʫʩʣʦʚʠʡ ʦʢʝʘʥʘʣʦʛʠʠ ʩ 

ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʬʠʢʪʠʚʥʳʭ ʦʙʣʘʩʪʝʡ 

ɺ ʩʠʩʪʝʤʘʭ (1), (2) ʚ ʬʠʟʠʯʝʩʢʠʭ ʧʦʩʪʘʥʦʚʢʘʭ ʦʪʩʫʪʩʪʚʫʪʁ ʛʨʘʥʠʯʥʳʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʬʫʥʢʮʠʠ ),,( 21 txxx (ʫʨʦʚʝʥʴ ʚʦʜʳ). ʕʪʦʪ ʬʘʢʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʟʘʪʨʫʜʥʷʝʪ ʩʦʟʜʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʯʠʩʣʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ. ɼʘʣʝʝ 

ʧʨʝʜʣʘʛʘʝʤ ʚʘʨʠʘʥʪ ʤʝʪʦʜʘ ʬʠʢʪʠʚʥʳʭ ʦʙʣʘʩʪʝʡ ʜʣʷ ʥʝʣʠʥʝʡʥʦʡ 

ʩʪʘʮʠʦʥʘʨʥʦʡ ʟʘʜʘʯʠ, ʛʜʝ ʤʦʞʥʦ ʧʦʩʪʘʚʠʪʴ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʬʫʥʢʮʠʠ   

).,,,( 21 xxtx
 

ʈʘʩʩʤʦʪʨʠʤ  ʩʠʩʪʝʤʫ  ʥʝʣʠʥʝʡʥʦʡ  ʩʪʘʮʠʦʥʘʨʥʦʡ  ʤʦʜʝʣʠ  ʦʢʝʘʥʘ 
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ɼʣʷ ʟʘʜʘʯʠ (17), (18) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʦʤ ʬʠʢʪʠʚʥʳʭ ʦʙʣʘʩʪʝʡ 

ʩʬʦʨʤʠʨʫʝʤ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʟʘʜʘʯʫ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʦʙʣʘʩʪʴ 

],0[]1,0[]1,0[ HD ³³=  - ʧʨʷʤʦʫʛʦʣʥɹʳʡ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜ. 

f
x

l
x

+-Ð-³-D+
µ

µ
=Ð

eeee
e

u
e

x
xuum

u
muu

)(
)( 0

2

3

2

0

3
%C

,                         (19) 

  ñ =
µ

µ
=

H

x
dxvid

0 3

3 ,0,0
e

e x
u
%

                                                                   (20) 

ʇʦ ʧʝʨʝʤʝʥʥʳʤ  1x ,
2x  ʧʦʩʪʘʚʠʤ ʫʩʣʦʚʠʷ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʜʣʷ ʬʫʥʢʮʠʡ  
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ʆʪʥʦʩʠʪʝʣʴʥʦ ʨʘʟʨʝʰʠʤʦʩʪʠ ʟʘʜʘʯ ʠʤʝʝʪ ʤʝʩʪʦ ʩʣʝʜʫʶʱʘʷ ʪʝʦʨʝʤʘ. 



  

ʊʝʦʨʝʤʘ 3. ɽʩʣʠ  )(2 DLf Í  ,  .
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CÍg , ʪʦ ʩʫʱʝʩʪʚʫʝʪ ʭʦʪʷ ʙʳ ʦʜʥʦ 

ʩʠʣʴʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯ  (19)-(23) ʠ ʜʣʷ ʨʝʰʝʥʠʷ ʩʧʨʘʚʝʜʣʠʚʳ ʦʮʝʥʢʠ:  
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ʛʜʝ -u  ʨʝʰʝʥʠʝ ʟʘʜʘʯ (17)-(18)  ¤eC   ʧʨʠ   .0e    

ɿʘʤʝʪʠʤ, ʯʪʦ ʧʨʠ ʯʠʩʣʝʥʥʦʤ ʨʝʰʝʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

 -
ex  ʧʦʣʫʯʘʝʤ 

ʫʨʘʚʥʝʥʠʷ ʇʫʘʩʩʦʥʘ ʩ ʨʘʟʨʳʚʥʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ, ʟʘʚʠʩʷʱʠʤʠ ʦʪ ʤʘʣʦʛʦ 

ʧʘʨʘʤʝʪʨʘ. ɿʜʝʩʴ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʠʪʝʨʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʚ 

ʨʘʙʦʪʝ [2], ʚ ʢʦʪʦʨʳʭ ʩʢʦʨʦʩʪʠ ʩʭʦʜʠʤʦʩʪʠ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʠʟʤʝʥʝʥʠʷ ʤʘʣʦʛʦ 

ʧʘʨʘʤʝʪʨʘ e.  ɸʥʘʣʦʛʠʯʥʦ ʤʦʞʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʤʝʪʦʜ ʬʠʢʪʠʚʥʳʭ ʦʙʣʘʩʪʝʡ ʩ 

ʧʨʦʜʦʣʞʝʥʠʝʤ ʧʦ ʩʪʘʨʰʝʤʫ ʢʦʵʬʬʠʮʠʝʥʪʫ ʩ ʛʨʘʥʠʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ (21)-(23). 

ʇʦʣʫʯʝʥʘ ʪʦʯʥʘʷ ʦʮʝʥʢʘ ʩʢʦʨʦʩʪʠ ʩʭʦʜʠʤʦʩʪʠ 
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ʅʘʢʦʥʝʮ, ʨʘʩʩʤʦʪʨʠʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʢʨʘʝʚʳʭ  ʫʩʣʦʚʠʡ  

ʤʝʪʦʜʦʤ ʬʠʢʪʠʚʥʳʭ  ʦʙʣʘʩʪʝʡ  ʜʣʷ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʫʨʘʚʥʝʥʠʡ ʦʢʝʘʥʦʣʦʛʠʠ: 
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ʩ ʛʨʘʥʠʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ (21), (22) ʠ  

 ,00 uue ==t     
,003

==x

eu
     .0

3

3

=
µ

µ
=Hx

x

eu

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʦʚʳʡ ʤʝʪʦʜ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʪʦʯʥʦʡ ʦʮʝʥʢʠ ʧʦʛʨʝʰʥʦʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʢʨʘʝʚʳʭ ʫʩʣʦʚʠʡ ʤʝʞʜʫ ʨʝʰʝʥʠʷʤʠ ʟʘʜʘʯʠ ʠ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʨʝʰʝʥʠʷ, 

ʧʦʣʫʯʝʥʥʦʛʦ ʤʝʪʦʜʦʤ ʬʠʢʪʠʚʥʳʭ ʦʙʣʘʩʪʝʡ. 

 
___________________________________________________________________________________ 
1.ʂʦʯʝʨʛʠʥ ɺ.ʇ. ʊʝʦʨʠʷ ʠ ʤʝʪʦʜ ʨʘʩʯʝʪʘ ʦʢʝʘʥʠʯʝʩʢʠʭ ʪʝʯʝʥʠʡ. ï ʅʦʚʦʩʠʙʠʨʩʢ: çʅʘʫʢʘè, 1978. 
2. ɺʘʙʠʱʝʚʠʯ ʇ.ʅ. ʄʝʪʦʜ ʬʠʢʪʠʚʥʳʭ ʦʙʣʘʩʪʝʡ ʜʣʷ ʟʘʜʘʯʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ. ï ʄ.,1991. 
3. ɸʥʪʦʥʮʝʚ ʉ.ʅ., ʂʘʞʠʭʦʚ ɸ.ɺ., ʄʦʥʘʭʦʚ ɺ.ʅ. ʂʨʘʝʚʳʝ ʟʘʜʘʯʠ ʤʝʭʘʥʠʢʠ ʥʝʦʜʥʦʨʦʜʥʳʭ ʞʠʜʢʦʩʪʝʡ. ï 
ʅʦʚʦʩʠʙʠʨʩʢ: çʅʘʫʢʘè, 1983. 

4. ʉʤʘʛʫʣʦʚ ʐ. ʄʝʪʦʜ ʬʠʢʪʠʚʥʳʭ ʦʙʣʘʩʪʝʡ ʜʣʷ ʢʨʘʝʚʦʡ ʟʘʜʘʯʠ ʫʨʘʚʥʝʥʠʡ ʅʘʚʴʝ-ʉʪʦʢʩʘ. 
ʅʦʚʦʩʠʙʠʨʩʢ, 1976. 

 



  

ʊ.ʇ. ʐʌɼɹʂ, 
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ 

 

ʂʆʈʇʆʈɸʊʀɺʅʓɽ ʉɽʊɽɺʓɽ ʍʈɸʅʀʃʀʑɸ ɼɸʅʅʓʍ 

 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʤʥʦʞʝʩʪʚʦ ʢʦʨʧʦʨʘʮʠʡ ʧʨʦʷʚʣʷʶʪ ʠʥʪʝʨʝʩ ʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʠʩʪʝʤ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʭʨʘʥʝʥʠʷ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʜʘʥʥʳʭ ʩ ʮʝʣʴʶ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪ ɹʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʫʜʦʙʩʪʚʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʥʘʜʝʞʥʦʩʪʴ ʭʨʘʥʝʥʠʷ ʢʦʨʧʦʨʘʪʠʚʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʫʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʪʝʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠʤʝʝʪʩʷ ʦʛʨʦʤʥʦʝ ʤʥʦʞʝʩʪʚʦ ʩʝʪʝʚʳʭ ʭʨʘʥʠʣʠʱ, ʦʙʣʘʜʘʶʱʠʭ 

ʚʳʩʦʢʦʡ ʥʘʜʝʞʥʦʩʪʴʶ ʠ ʧʨʦʩʪʦʪʦʡ ʥʘʩʪʨʦʡʢʠ, ʦʙʝʩʧʝʯʠʪʴ ʥʘʜʝʞʥʫʶ ʩʠʩʪʝʤʫ 

ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʚ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʠ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʘʷ ʟʘʜʘʯʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʠ. 

ʉʘʤʳʝ ʧʦʧʫʣʷʨʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʭʨʘʥʝʥʠʷ 

ʜʘʥʥʳʭ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʭʨʘʥʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ, ʵʣʝʢʪʨʦʥʥʳʭ ʚʝʨʩʠʡ ʣʠʯʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ, ʭʨʘʥʝʥʠʝ ʘʨʭʠʚʦʚ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʧʘʨʦʣʝʡ 

ʩʧʠʩʢʘ ʢʦʥʪʘʢʪʦʚ ʠ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ, ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʘʟ 

ʜʘʥʥʳʭ, ʭʨʘʥʝʥʠʝ ʚʝʨʩʠʡ ʠʩʭʦʜʥʳʭ ʢʦʜʦʚ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʨʘʟʣʠʯʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʩʠʩʪʝʤʳ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʚʩʝ ʯʘʱʝ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʛʦʩʩʪʨʫʢʪʫʨʘʭ, 

ʙʘʥʢʘʭ ʠ ʥʘ ʢʨʫʧʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. ɺ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʭʨʘʥʝʥʠʝ 

ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ, ʚʘʞʥʦ ʥʝ ʧʨʦʩʪʦ ʩʦʟʜʘʪʴ ʩʠʩʪʝʤʫ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, 

ʥʦ ʠ ʩʜʝʣʘʪʴ ʝʝ ʦʧʪʠʤʘʣʴʥʦʡ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ ʢʦʤʧʘʥʠʠ. 

ʅʘʠʙʦʣʝʝ ʘʚʪʦʨʠʪʝʪʥʳ ʥʘ ʨʳʥʢʝ ʨʘʟʨʘʙʦʪʯʠʢʠ, ʨʘʩʧʦʣʘʛʘʶʱʠʝ 

ʦʙʰʠʨʥʳʤʠ ʧʘʨʪʥʝʨʩʢʠʤʠ ʠ ʩʝʨʚʠʩʥʳʤʠ ʩʝʪʷʤʠ ʧʦ ʚʩʝʤʫ ʤʠʨʫ, 

ʚʢʣʘʜʳʚʘʶʱʠʝ ʢʨʫʧʥʳʝ ʩʨʝʜʩʪʚʘ ʚ ʩʦʟʜʘʥʠʝ ʠ ʤʘʨʢʝʪʠʥʛ ʥʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʠʤʝʶʱʠʝ ʤʠʣʣʠʘʨʜʥʳʝ ʦʙʦʨʦʪʳ ʚ ʩʝʢʪʦʨʝ ʩʠʩʪʝʤ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ. ʕʪʦ ʪʘʢʠʝ 

ʠʟʚʝʩʪʥʳʝ ʠ ʫʚʘʞʘʝʤʳʝ ʙʨʝʥʜʳ, ʢʘʢ Dell, EMC, Fujitsu, Hitachi, HP, Violin, 

Symantec, NetApp, Oracle. ʆʥʠ ʢʦʥʪʨʦʣʠʨʫʶʪ ʦʢʦʣʦ 80% ʨʳʥʢʘ. 

ʃʦʛʠʯʝʩʢʠ ʚʩʝ ʫʩʪʨʦʡʩʪʚʘ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʜʝʣʷʪʩʷ ʥʘ ʪʨʠ ʙʦʣʴʰʠʝ 

ʛʨʫʧʧʳ: DAS (Direct Attached Storage), NAS (Network Attached Storage) ʠ SAN 

(Storage Area Networks). 

ʋʩʪʨʦʡʩʪʚʦ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ DAS ʧʨʝʜʩʪʘʚʣʷʝʪ ʫʩʪʨʦʡʩʪʚʘ, ʨʘʙʦʪʘ 

ʢʦʪʦʨʳʭ ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʥʝʰʥʝʛʦ ʢʦʥʪʨʦʣʣʝʨʘ. ʇʨʠ ʪʘʢʦʤ 

ʫʩʪʨʦʡʩʪʚʝ ʭʨʘʥʝʥʠʷ ʥʘʢʦʧʠʪʝʣʠ ʩʪʘʚʷʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʩʝʨʚʝʨ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʳʩʪʨʳʤ 



  

ʜʦʩʪʫʧʦʤ. ʉʘʤʳʡ ʧʨʦʩʪʦʡ ʠ ʥʝʜʦʨʦʛʦʡ ʚʘʨʠʘʥʪ. ʇʨʝʜʥʘʟʥʘʯʝʥʳ ʩʠʩʪʝʤʳ 

ʭʨʘʥʝʥʠʷ DAS ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʣʷ ʧʝʨʝʥʦʩʘ, ʨʝʟʝʨʚʥʦʛʦ ʭʨʘʥʝʥʠʷ ʠ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. 

ʀʭ ʛʣʘʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʝʨʚʝʨʥʳʭ ʨʝʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʥʠʟʢʘʷ 

ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ. 

ʉʠʩʪʝʤʘ ʭʨʘʥʝʥʠʷ NAS ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ ʨʝʰʝʥʠʝʤ ʜʣʷ 

ʥʝʙʦʣʴʰʠʭ ʢʦʤʧʘʥʠʡ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʚʥʝʰʥʝʛʦ ʩʝʨʚʝʨʘ. ʕʪʦ 

ʭʨʘʥʠʣʠʱʝ, ʧʦʜʢʣʶʯʘʝʤʦʝ ʧʦ ʩʝʪʠ. ʆʪʣʠʯʘʝʪʩʷ ʛʠʙʢʦʩʪʴʶ ʠ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ, ʦʜʥʘʢʦ ʩʢʦʨʦʩʪʴ ʜʦʩʪʫʧʘ ʦʛʨʘʥʠʯʝʥʘ 

ʩʢʦʨʦʩʪʴʶ ʩʝʪʠ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ NAS ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ 

ʩʧʦʩʦʙʥʳ ʨʝʰʘʪʴ ʢʘʢ ʟʘʜʘʯʠ ʥʝʙʦʣʴʰʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʪʘʢ ʠ ʢʦʥʝʯʥʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʭʨʘʥʥʦʩʪʠ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʢʦʨʧʦʨʘʪʠʚʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʪʨʝʙʫʝʪʩʷ ʩʦʟʜʘʚʘʪʴ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʩʝʪʠ SAN. ʕʪʠ ʩʝʪʠ 

ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʳ ʜʣʷ ʧʝʨʝʜʘʯʠ ʙʦʣʴʰʠʭ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ. 

ʍʨʘʥʠʣʠʱʝ, ʧʦʜʢʣʶʯʘʝʤʦʝ ʯʝʨʝʟ ʦʧʪʠʢʦ-ʚʦʣʦʢʦʥʥʳʡ ʢʘʙʝʣʴ, ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ 

ʚʩʝ ʧʣʶʩʳ NAS ʩ ʚʩrʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʜʦʩʪʫʧʘ. ʊʘʢʠʝ ʨʝʰʝʥʠʷ ʦʙʳʯʥʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʨʫʧʥʳʭ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤʘʭ. ʆʥʠ 

ʚʢʣʶʯʘʶʪ ʥʝ ʪʦʣʴʢʦ ʥʘʙʦʨ ʢʦʤʤʫʪʠʨʫʶʱʠʭ NAS, ʥʦ ʠ ʩʣʦʞʥʫʶ ʩʠʩʪʝʤʫ 

ʢʦʥʪʨʦʣʷ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ NAS-ʨʝʰʝʥʠʡ, ʩʦʟʜʘʥʥʳʭ ʜʣʷ ʥʫʞʜ ʤʘʣʦʛʦ ʠ 

ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʦʙʦʩʦʙʣʝʥʥʳʭ ʢʣʘʩʩʦʚ NAS-

ʧʨʦʜʫʢʪʦʚ. 

ʂ ʵʪʠʤ ʫʩʪʨʦʡʩʪʚʘʤ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʤʠʥʠʤʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ 

ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ, ʫʜʦʙʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ 

ʜʦʩʪʫʧʘ ʢ ʬʘʡʣʘʤ, ʠ ʥʘʣʠʯʠʝ ʟʘʱʠʱʝʥʥʦʡ ʛʨʫʧʧʦʚʦʡ ʧʦʣʠʪʠʢʠ ʜʦʩʪʫʧʘ. 

ɼʚʘ ʚʘʞʥʳʭ ʧʘʨʘʤʝʪʨʘ, ʦʪ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʩʢʦʨʦʩʪʴ ʜʦʩʪʫʧʘ ʢ ʬʘʡʣʘʤ, - 

ʵʪʦ ʩʢʦʨʦʩʪ ɹ ʠʥʪʝʨʬʝʡʩʘ ʧʦʜʢʣʶʯʝʥʠʷ ʞʝʩʪʢʠʭ ʜʠʩʢʦʚ ʠ ʧʨʦʧʫʩʢʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪ ɹʩʝʪʝʚʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. 

ɼʣʷ NAS ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʧʦʜʢʣʶʯʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʯʝʨʝʟ ʩʝʪʝʚʦʡ ʠʥʪʝʨʬʝʡʩ. ʉʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ð Ethernet ʠʥʪʝʨʬʝʡʩ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʩʢʦʨʦʩʪʴ ʜʦ 100 ʄʙʠʪ/ʩ. ʊʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʩʪʨʦʡʩʪʚʘ ʩ 

ʠʥʪʝʨʬʝʡʩʦʤ Gigabit Ethernet, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ ʜʦ 1000 ʄʙʠʪ/ʩ. ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʜʝʞʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦ ʩʝʪʠ 

ʥʘ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʪʨʝʙʫʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘ ̫ʩʝʪʝʚʘ ̫ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, 

ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʚʘʪʴ ʛʠʛʘʙʠʪʥʳʡ ʪʨʘʬʠʢ. ɼʣʷ ʫʜʦʙʩʪʚʘ 

ʣʦʢʘʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦʤʠʤʦ ʧʨʦʚʦʜʥʳʭ ʩʝʪʝʚʳʭ ʠʥʪʝʨʬʝʡʩʦʚ 



  

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʦʙʘʚʣʷʶʪ ʢ ʩʝʪʝʚʳʤ ʫʩʪʨʦʡʩʪʚʘʤ 

ʙʝʩʧʨʦʚʦʜʥʳʝ ʠʥʪʝʨʬʝʡʩʳ Wi-Fi. ɿʘʷʚʣʝʥʥʳʝ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʨʝʘʣʴʥʳʭ ʩʢʦʨʦʩʪʝʡ ʧʝʨʝʢʘʯʢʠ 

ʠʥʬʦʨʤʘʮʠʠ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʪʦʤʫ, ʯʪʦ ʜʣʷ ʨʘʙʦʪʳ ʧʨʦʪʦʢʦʣʦʚ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʪʨʘʬʠʢ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʥʘʨʷʜʫ ʩ 

ʪʨʘʬʠʢʦʤ ʜʣʷ ʧʝʨʝʜʘʯʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʜʘʥʥʳʭ. 

ʅʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ ʧʨʠ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʬʫʥʢʮʠʦʥʘʣʝ ʷʚʣʷʝʪʩʷ 

ʛʣʘʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʜʦʤʘʰʥʠʭ NAS. ʅʝʜʦʩʪʘʪʢʦʤ ʪʘʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʠʩʪʝʤʳ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʥʠʟʢʘʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ. ɼʘʞʝ ʢʦʛʜʘ 

ʚʤʝʩʪʠʤʦʩʪʴ ʭʨʘʥʠʣʠʱʘ ʩʦʩʪʦʠʪ ʚʩʝʛʦ ʠʟ ʜʚʫʭ ʜʠʩʢʦʚ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʥʦʛʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʚʳʧʫʩʢʘʶʪ ʜʠʩʢʠ ʩ ʜʦʩʪʘʪʦʯʥʦ 

ʙʦʣʴʰʦʡ ʝʤʢʦʩʪʴʶ. ʊʘʢʠʝ ʜʠʩʢʠ ʧʦʜʭʦʜʷʪ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʥʝʙʦʣʴʰʠʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʘʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ 

ʦʩʥʘʱʝʥʳ ʩʣʘʙʳʤ ʧʨʦʮʝʩʩʦʨʦʤ. ʕʪʦ ʧʨʝʧʷʪʩʪʚʫʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦʤʫ 

ʦʙʩʣʫʞʠʚʘʥʠʶ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʭʨʘʥʠʣʠʱʘ. 

ɺ ʧʨʦʜʫʢʪʘʭ, ʧʨʦʠʟʚʦʜʷʱʠʭ NAS ʜʣʷ SMB, ʨʝʘʣʠʟʦʚʘʥʳ ʪʨʝʙʦʚʘʥʠ,̫ 

ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʧʨʝʜʲʷʚʣʷʝʪ ʢʦʤʧʘʥʠʷ ʢ ʢʦʨʧʦʨʘʪʠʚʥʦʤʫ ʩʝʪʝʚʦʤʫ 

ʭʨʘʥʠʣʠʱʫ.  

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʠ ʫʩʪʨʦʡʩʪʚʘ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʙʦʣʴʰʦʡ ʝʤʢʦʩʪʴʶ ʠ 

ʠʤʝʪ ɹʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʘʪʴ ʙʦʣʝʝ ʜʚʫʭ ʫʩʪʨʦʡʩʪʚ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʩ 

ʧʦʤʦʱʴʶ ʠʥʪʝʨʬʝʡʩʘ SATA. ɹʦʣʝʝ ʪʦʛʦ, ʧʦʤʠʤʦ ʦʙʳʯʥʳʭ ʤʝʪʦʜʦʚ 

ʨʘʟʤʝʱʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʭʨʘʥʝʥʠʷ, ʜʦʣʞʥʘ 

ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʤʝʱʝʥʠʷ ʬʘʡʣʦʚʳʭ ʘʨʭʠʚʦʚ. ʉʫʱʝʩʪʚʫʝʪ 

ʤʥʦʞʝʩʪʚʦ ʨʝʰʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʜʦʙʘʚʣʷʪʴ ʥʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ NAS ʢ ʫʞʝ 

ʠʤʝʶɦʠʤʩʷ, ʦʙʲʝʜʠʥʷʷ ʠʭ ʚ ʙʦʣʴʰʠʝ ʤʘʩʩʠʚʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʘʣʠʟʫʝʪʩʷ 

ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʩʝʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ SMB NAS. 

ɺ ʫʩʪʨʦʡʩʪʚʘʭ NAS, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʜʦʤʘʰʥʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, 

ʟʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʘ 

ʚ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʢʦʨʧʦʨʘʮʠʡ ʚʭʦʜʷʪ ʟʘʱʠʱʝʥʥʳʝ ʚʠʜʳ ʪʨʘʥʟʘʢʮʠʡ, ʪʘʢʠʝ ʢʘʢ 

FTPS-ʨʝʛʣʘʤʝʥʪ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʪʦʢʦʣʘ FTP ʟʘʱʠʪʳ ʥʘ ʦʩʥʦʚʝ 

ʧʨʦʪʦʢʦʣʦʚ SSLATLS.  

ʅʘʜʝʞʥʦʩʪʴ ï ʦʜʥʦ ʠʟ ʛʣʘʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ 

ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʩʝʪʝʚʳʤ ʭʨʘʥʠʣʠʱʘʤ. ʕʪʦ ʪʨʝʙʦʚʘʥʠʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʧʨʠ 

ʦʪʢʘʟʝ ʦʜʥʦʛʦ ʠʟ ʫʩʪʨʦʡʩʪʚ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʫʪʝʨʷʥʘ 

ʢʦʨʧʦʨʘʪʠʚʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʛʦ ʪʨʝʙʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʪʝʭʥʦʣʦʛʠʠ RAID. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ RAID, ʠ ʢʘʞʜʘʷ ʠʟ 

ʵʪʠʭ ʨʝʘʣʠʟʘʮʠʡ ʚʘʨʠʘʥʪʘ ʦʨʛʘʥʠʟʘʮʠʠ ʤʘʩʩʠʚʘ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʝʤ ʠʣʠ ʠʥʳʤ 



  

ʪʨʝʙʦʚʘʥʠʷʤ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠʣʦʞʝʥʠʡ ʠ ʬʠʥʘʥʩʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʂʘʞʜʘʷ ʨʝʘʣʠʟʘʮʠʷ 

ʦʩʥʦʚʘʥʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ. ʆʪʣʠʯʠʝ ʪʦʣʴʢʦ ʚ ʝʛʦ 

ʨʝʘʣʠʟʘʮʠʠ. ʇʨʠ ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʢʦʜ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʮʝʥʪʨʘʣʴʥʦʤ 

ʧʨʦʮʝʩʩʦʨʝ ʢʦʤʧʴʶʪʝʨʘ, ʘ ʧʨʠ ʘʧʧʘʨʘʪʥʦʡ ʥʘ RAID ʢʦʥʪʨʦʣʣʝʨʝ. 

ʅʝʜʦʩʪʘʪʢʘʤʠ ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʷʚʣʷʶʪʩʷ ʟʘʛʨʫʟʢʘ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʦʨʘ, ʫʚʝʣʠʯʝʥʠʝ ʰʠʥʥʦʛʦ ʪʨʘʬʠʢʘ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʠʟʢʘʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʥʠʟʢʫʶ ʩʪʦʠʤʦʩʪʴ. 

ʇʨʦʛʨʘʤʤʥʦ ʨʝʘʣʠʟʫʶʪ ʫʨʦʚʥʠ RAID 0 ʠ 1, ʪʘʢ ʢʘʢ ʦʥʠ ʥʝ ʪʨʝʙʫʶʪ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ. 

ɸʧʧʘʨʘʪʥʳʝ ʨʝʘʣʠʟʘʮʠʠ RAID ʠʩʧʦʣʴʟʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʘʧʧʘʨʘʪʫʨʫ 

ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʚʚʦʜʘ-ʚʳʚʦʜʘ. ʇʨʠ ʵʪʦʤ ʦʥʠ ʨʘʟʛʨʫʞʘʶʪ ʠʣʠ 

ʦʩʚʦʙʦʞʜʘʶʪ ʮʝʥʪʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ ʠ ʩʠʩʪʝʤʥʫʶ ʰʠʥʫ, ʪʝʤ ʩʘʤʳʤ ʧʦʟʚʦʣʷʷ 

ʫʚʝʣʠʯʠʪʴ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ. 

ʇʨʠ ʧʦʢʫʧʢʝ ʩʠʩʪʝʤʳ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ NAS ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʩʪʝʤʳ hʠʬʨʦʚʘʥʠʷ ʢʨʘʞʘ 

ʦʜʥʦʛʦ ʠʟ ʜʠʩʢʦʚ ʥʝ ʧʦʟʚʦʣʠʪ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘʤ ʟʘʧʦʣʫʯʠʪʴ ʢʦʨʧʦʨʘʪʠʚʥʫ  ʁ

ʠʥʬʦʨʤʘʮʠʶ. 

ɽʩʣʠ ʋʩʪʨʦʡʩʪʚʦ DAS ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʨʷʤʦʡ ʜʦʩʪʫʧ, ʪʦ ʦʥʦ ʤʦʞʝʪ ʩʦʚʤʝʩʪʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʢʦʤʧʴʶʪʝʨʘʤʠ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʬʫʥʢʮʠʡ ʩʦʚʨʝʤʝʥʥʳʭ ʭʨʘʥʠʣʠʱ ʜʘʥʥʳʭ ʥʝ ʟʘʚʠʩʷʪ ʦʪ 

ʪʠʧʘ ʧʦʜʢʣʶʯʝʥʠʷ ð ʥʘʧʨʷʤʫʶ (DAS) ʠʣʠ ʧʦ ʩʝʪʠ (SAN ʠ NAS). ɺʩʝ ʵʪʠ 

ʫʩʪʨʦʡʩʪʚʘ ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʦʡ ʥʘʜʝʞʥʦʩʪʴʶ. ʆʥʠ ʦʩʥʘʱʝʥʳ ʥʘʜʝʞʥʳʤ 

ʢʦʥʪʨʦʣʣʝʨʦʤ, ʩʨʝʜʩʪʚʘʤʠ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʧʨʠ ʭʨʘʥʝʥʠʠ ʪʠʧʘ RAID ʠ 

ʩʠʩʪʝʤʦʡ ʦʭʣʘʞʜʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʠ ʫʩʪʨʦʡʩʪʚʘ ʜʦʧʫʩʢʘʶʪ ʨʘʩʰʠʨʝʥʠʝ 

ʸʤʢʦʩʪʠ ʭʨʘʥʠʣʠʱʘ, ʩʦʭʨʘʥʷʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʠ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ. 

ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʨʧʦʨʘʮʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʣʦʞʥʳʭ 

ʩʝʨʚʝʨʥʳʭ ʬʘʡʣʦʚʳʭ ʩʠʩʪʝʤ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩ̫  ʜʦʨʦʛʦʩʪʦʷʱʠʤ ʚ ʩʦʜʝʨʞʘʥʠʠ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʚʳʛʦʜʥʳʤ. ʇʦʵʪʦʤʫ ʩʝʪʝʚʳʝ ʩʠʩʪʝʤʳ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, 

ʦʙʣʘʜʘʶʱʠʝ ʩʦʙʩʪʚʝʥʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʠʤʝʶʱʠʝ 

ʩʚʦʶ ʬʘʡʣʦʚʫʶ ʩʠʩʪʝʤʫ, ʧʦʣʫʯʘʶʪ ʚʩʝ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ. 

ɸʣʴʪʝʨʥʘʪʠʚʥʳʤ ʨʝʰʝʥʠʝʤ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʩʝʪʝʚʦʛʦ 

ʭʨʘʥʠʣʠʱʘ ʜʘʥʥʳʭ ʤʦʛʫʪ ʧʦʩʣʫʞʠʪʴ ʦʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʕʪʦ ʫʜʦʙʥʘʷ ʩʨʝʜʘ 

ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʦʙʲʝʜʠʥʷʶʱʘʷ ʚ ʩʝʙʝ ʣʠʮʝʥʟʠʦʥʥʦʝ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʘʧʧʘʨʘʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʢʘʥʘʣʳ ʩʚʷʟʠ, ʘ ʪʘʢʞʝ 



  

ʪʝʭʥʠʯʝʩʢʫʶ ʧʦʜʜʝʨʞʢʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʈʘʙʦʪʘ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʥʘʧʨʘʚʣʝʥʘ 

ʥʘ ʩʥʠʞʝʥʠʝ ʨʘʩʭʦʜʦʚ ʠ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʥʝ ʧʨʠʚʷʟʘʥʥʦʩʪʴ ʢ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʘʧʧʘʨʘʪʥʦʡ ʧʣʘʪʬʦʨʤʝ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ 

ʤʘʩʪhʘʙʠʨʫʝʤʦʩʪʠ. ʂʣʠʝʥʪ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʩ ʦʙʣʘʯʥʳʤʠ ʩʝʨʚʠʩʘʤʠ ʩ ʣʶʙʦʡ 

ʪʦʯʢʠ ʧʣʘʥʝʪʳ ʠ ʩ ʣʶʙʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʠʤʝʶʱʝʛʦ ʜʦʩʪʫʧ ʚ ʀʥʪʝʨʥʝʪ, ʘ ʪʘʢʞʝ 

ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʷʶʱʠʝʩʷ ʙʠʟʥʝʩ-ʟʘʜʘʯʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ 

ʧʦʪʨʝʙʥʦʩʪʠ ʨʳʥʢʘ. 

ɺ ʮʝʣʷʭ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʝʞʜʝ ʯʝʤ ʟʘʛʨʫʞʘʪʴ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʝ ʜʘʥʥʳʝ 

ʚ ʦʙʣʘʯʥʦʝ ʭʨʘʥʠʣʠʱʝ, ʚʘʞʥʦ, ʯʪʦʙʳ ʦʥʠ ʙʳʣʠ ʟʘʰʠʬʨʦʚʘʥʳ. ʐʠʬʨʦʚʘʥʠʝ 

ʬʘʡʣʦʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʟʘʱʠʱʘʝʪ ʭʨʘʥʷʱʫʶʩʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ. ʕʪʦ ʥʘʪʘʣʢʠʚʘʝʪ ʥʘ ʤʳʩʣʴ, ʯʪʦ ʤʦʞʥʦ ʦʙʝʟʦʧʘʩʠʪʴ ʩʝʙʷ ʦʪ ʚʩʝʭ 

ʚʦʟʤʦʞʥʳʭ ʨʠʩʢʦʚ ʧʫʪʝʤ ʰʠʬʨʦʚʘʥʠʷ ʜʘʥʥʳʭ, ʥʦ ʵʪʦ ʥʝ ʪʘʢ. 

ʀʥʪʝʨʥʝʪ ʧʦʣʦʥ ʨʝʢʦʤʝʥʜʘʮʠʡ ʦ ʪʦʤ, ʢʘʢ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʦʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ ʩʦʚʝʪʳ ʦ ʪʦʤ, ʢʘʢ ʤʦʞʥʦ 

ʫʜʘʣʝʥʥʦ ʫʧʨʘʚʣʷʪʴ ʧʝʨʩʦʥʘʣʴʥʳʤ ʢʦʤʧʴʶʪʝʨʦʤ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, 

ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʩʘʤʠ ʩʦʟʜʘʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ, 

ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʣʝʛʢʦ ʠʩʧʦʣʴʟʦʚʘʥʘ ʪʨʦʷʥʩʢʠʤ ʚʠʨʫʩʦʤ, ʯʝʨʚʝʤ ʠʣʠ 

ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʤ ʚ ʮʝʣʷʭ ʘʪʘʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʝʩʪʚʫʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʢʦʨʧʦʨʘʪʠʚʥʘʷ ʩʝʪʴ 

ʤʦʞʝʪ ʙʳʪʴ ʟʘʨʘʞʝʥʘ ʩ ʧʦʤʦʱʴʶ ʦʙʣʘʯʥʦʛʦ ʩʝʨʚʠʩʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʩʝ ʧʨʠʣʦʞʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʜʦʩʪʫʧ ʢ ʧʦʧʫʣʷʨʥʳʤ 

ʩʝʨʚʠʩʘʤ ʦʙʣʘʯʥʳʭ ʬʘʡʣʦʚʳʭ ʭʨʘʥʠʣʠʱ ʠʤʝʶʪ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ. ʂʦʛʜʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʦʪʢʨʳʚʘʝʪ ʟʘʨʘʞʝʥʥʳʡ ʜʦʢʫʤʝʥʪ ʥʘ 

ʨʘʙʦʯʝʡ ʩʪʘʥʮʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʠ, ʚʨʝʜʦʥʦʩʥʳʝ 

ʩʢʨʠʧʪʳ, ʚʥʝʜʨʝʥʥʳʝ ʚ ʵʪʦʪ ʜʦʢʫʤʝʥʪ, ʘʢʪʠʚʠʨʫʶʪʩʷ ʠ ʟʘʨʘʞʘʶʪ ʢʦʤʧʴʶʪʝʨ 

ʧʦʣʴʟʦʚʘʪʝʣʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʚʨʝʜʦʥʦʩʥʘʷ ʧʨʦʛʨʘʤʤʘ ʟʘʛʨʫʞʘʝʪʩʷ ʩ ʦʜʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʚ ʦʙʣʘʯʥʳʡ ʩʝʨʚʠʩ, ʚʩʝ ʢʣʠʝʥʪʳ, ʧʦʜʢʣʶʯʝʥʥʳʝ ʢ ʦʙʣʘʢʫ, 

ʧʦʩʨʝʜʩʪʚʦʤ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʟʘʛʨʫʟʷʪ ʝʛʦ ʥʘ ʩʚʦʠ ʫʩʪʨʦʡʩʪʚʘ. ɼʘʞʝ ʝʩʣʠ 

ʨʝʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʥʘʨʫʞʠʪ ʚʨʝʜʦʥʦʩʥʫʶ ʧʨʦʛʨʘʤʤʫ ʚ ʧʘʧʢʝ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠ ʫʜʘʣʠʪ ʝʝ, ʢʣʠʝʥʪʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʳʝ ʩ 

ʦʙʣʘʢʦʤ, ʙʫʜʫʪ ʙʝʩʢʦʥʝʯʥʦ ʚʦʟʦʙʥʦʚʣʷʪʴ ʝʝ ʟʘʛʨʫʟʢʫ. ʊʘʢ, ʙʦʣʴʰʠʥʩʪʚʦ 

ʚʨʝʜʦʥʦʩʥʳʭ ʧʨʦʛʨʘʤʤ ʚ ʦʙʣʘʯʥʳʭ ʧʘʧʢʘʭ ʧʨʦʥʠʢʘʶʪ ʥʘ ʢʣʠʝʥʪʩʢʠʝ 

ʢʦʤʧʴʶʪʝʨʳ ʩ ʧʦʤʦʱʴʶ ʤʝʭʘʥʠʟʤʦʚ ʩʠʥʭʨʦʥʠʟʘʮʠʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʩʫʱʝʩʪʚʫʝʪ ʥʝʙʦʣʴʰʘʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʢʦʨʧʦʨʘʪʠʚʥʳʤʠ ʠ ʜʦʤʘʰʥʠʤʠ 



  

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʦʙʣʘʯʥʦʛʦ ʩʝʨʚʠʩʘ. ʕʪʘ ʨʘʟʥʠʮʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʫ 

ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʯʘʱʝ ʧʨʦʠʩʭʦʜʠʪ ʟʘʨʘʞʝʥʠʝ ʬʘʡʣʦʚ MS Office, 

ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʦʤʘʰʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʩ ʫʛʨʦʟʘʤʠ ʚ 

ʚʠʜʝ ʚʨʝʜʦʥʦʩʥʳʭ Android ʧʨʠʣʦʞʝʥʠʡ. 

ʆʜʥʘʢʦ ʩʦʟʜʘʪʝʣʠ ʚʠʨʫʩʦʚ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪ ʦʙʣʘʢʦ ʢʘʢ ʤʝʩʪʦ ʜʣʷ 

ʨʘʟʤʝʱʝʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʚʨʝʜʦʥʦʩʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʘ ʥʝ ʢʘʢ 

ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ɽʩʪʝʩʪʚʝʥʥʦ, ʩʣʫʞʙʳ ʩʝʨʚʠʩʘ ʧʳʪʘʶʪʩʷ 

ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʚʨʝʜʦʥʦʩʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, 

ʢʦʪʦʨʦʝ ʟʘʥʠʤʘʝʪ ʭʨʘʥʠʣʠʱʝ ʚ ʦʙʣʘʢʝ, ʪʘʢ ʢʘʢ ʵʪʦ ʚʣʠʷʝʪ ʥʘ ʨʝʧʫʪʘʮʠʶ 

ʩʝʨʚʠʩʘ. ʆʜʥʘʢʦ, ʦʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ ʬʦʨʤʘʣʴʥʦ ʥʝ ʥʝʩʫʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ 

ʪʦ, ʢʘʢʠʝ ʬʘʡʣʳ ʟʘʛʨʫʞʘʶʪ ʠʭ ʢʣʠʝʥʪʳ ʚ ʭʨʘʥʠʣʠʱʝ. ʈʝʛʫʣʷʨʥʦʝ 

ʩʢʘʥʠʨʦʚʘʥʠʝ ʚʩʝʭ ʬʘʡʣʦʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʦʙʣʘʢʝ, ʦʯʝʚʠʜʥʦ, ʪʨʝʙʫʝʪ ʤʥʦʛʦ 

ʨʝʩʫʨʩʦʚ, ʪʘʢ ʯʪʦ ʩʝʨʚʠʩ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʚʦʠʤ ʢʣʠʝʥʪʘʤ ʪʦʣʴʢʦ ʫʩʣʫʛʫ 

ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʩʫʱʝʩʪʚʫʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʠʟʢʠʡ ʨʠʩʢ ʟʘʨʘʞʝʥʠʷ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʠ ʯʝʨʝʟ ʦʙʣʘʢʦ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ. 

ʉʣʝʜʫʝʪ, ʦʜʥʘʢʦ, ʧʦʤʥʠʪʴ, ʯʪʦ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʜʘʞʝ ʦʜʠʥ ʟʘʨʘʞʝʥʥʳʡ 

ʢʦʤʧʴʶʪʝʨ ʚ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ 

ʧʦʚʨʝʞʜʝʥʠʶ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʧʦʜʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʟʘʱʠʪʳ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʝʪʝʡ.  

ʆʜʥʠʤ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʢʘ ʥʘʩʪʨʦʝʢ ʙʝʟʦʧʘʩʥʦʩʪʠ ɹʨʘʥʜʤʘʫʵʨʘ ʠ 

ʙʣʦʢʠʨʦʚʢʘ ʜʦʩʪʫʧʘ ʢ ʧʦʧʫʣʷʨʥʳʤ ʩʝʨʚʠʩʘʤ ʦʥʣʘʡʥ ʭʨʘʥʝʥʠʷ. ɹʦʣʴʰʠʤ 

ʥʝʜʦʩʪʘʪʢʦʤ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥ ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʠ 

ʪʱʘʪʝʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʥʦʚʳʭ ʬʘʡʣʦʚ, ʢʦʪʦʨʳʝ ʧʦʷʚʣʷʶʪʩʷ ʥʘ ʩʘʡʪʝ, ʢʘʢ 

ʢʘʥʜʠʜʘʪʦʚ ʚ ʯʝʨʥʳʡ ʩʧʠʩʦʢ. 

ɼʨʫʛʦʡ ʚʘʨʠʘʥʪ ï ʫʩʪʘʥʦʚʠʪʴ ʤʥʦʛʦʮʝʣʝʚʫʶ ʫʪʠʣʠʪʫ Security Suite. ʆʥʘ 

ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʦʛʨʘʥʠʯʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʬʫʥʢʮʠʷʤ, ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ 

ʢʦʥʪʨʦʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʫʛʨʦʟ. ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʧʨʦʜʫʢʪ ʜʦʣʞʝʥ ʙʳʪʴ ʪʱʘʪʝʣʴʥʦ 

ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥ. 

ɼʘʞʝ ʩʘʤʳʝ ʩʣʦʞʥʳʝ Security Suite ʤʦʛʫʪ ʧʨʦʧʫʩʪʠʪʴ APT ʘʪʘʢʠ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʣʫʯʰʝ ʫʜʝʣʠʪʴ ʚʥʠʤʘʥʠʝ ʢʦʥʪʨʦʣʶ ʧʨʠʣʦʞʝʥʠʡ. ʕʪʦ, ʧʦʞʘʣʫʡ, ʦʜʠʥ 

ʠʟ ʩʘʤʳʭ ʥʘʜʝʞʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʙʣʦʢʠʨʦʚʘʪʴ ʣʶʙʦʝ 

ʥʝʠʟʚʝʩʪʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚʨʝʜʦʥʦʩʥʳʝ 

ʧʨʦʛʨʘʤʤʳ, ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʝ ʚʦ ʚʨʝʤʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ ʘʪʘʢʠ. ʉʘʤʘʷ 

ʩʣʦʞʥʘʷ ʟʘʜʘʯʘ, ʚʦʟʥʠʢʘʶʱʘʷ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʧʨʠʣʦʞʝʥʠʡ ʫʧʨʘʚʣʝʥʠʷ ï 



  

ʥʘʩʪʨʦʡʢʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʘʚʠʣ ʪʘʢ, ʯʪʦʙʳ ʚʩʝ ʨʘʟʨʝʰʝʥʥʳʝ ʧʨʠʣʦʞʝʥʠʷ 

ʤʦʛʣʠ ʙʳʪʴ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦ ʟʘʧʫʱʝʥʳ ʠ ʦʙʥʦʚʣʷʝʪʩʷ ʙʝʟ ʧʨʦʙʣʝʤ.  

ɺ ʦʩʦʙʳʭ ʩʣʫʯʘʷʭ, ʢʦʥʪʨʦʣʴ ʧʨʠʣʦʞʝʥʠʡ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʯʪʦʙʳ 

ʦʛʨʘʥʠʯʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʣʘʯʥʳʭ ʢʣʠʝʥʪʦʚ ʚ ʨʘʤʢʘʭ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʠ. 

ʊʦʣʴʢʦ ʜʦʚʝʨʝʥʥʳʝ ʩʦʪʨʫʜʥʠʢʠ ʜʦʣʞʥʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʧʫʩʢʘʪʴ 

ʧʨʠʣʦʞʝʥʠʷ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʨʝʘʣʠʟʫʝʪʩʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʦʙʣʘʯʥʳʭ 

ʧʘʧʦʢ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʣʘʯʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʭʨʘʥʠʣʠʱʘ ʜʘʥʥʳʭ, ʜʣʷ ʩʝʪʝʡ ʩ 

ʦʩʦʙʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʦʭʨʘʥʷʶʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʩʝʢʨʝʪʳ ʠʣʠ ʢʦʥʪʨʦʣʠʨʫʶʪ ʚʦʝʥʥʳʝ ʦʙʲʝʢʪʳ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʣʘʯʥʳʭ 

ʩʝʨʚʠʩʦʚ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʥʝ ʧʦʜʭʦʜʠʪ. 
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ʕʂʆʅʆʄʀʂɸ ʀ ʋʇʈɸɺʃɽʅʀɽ 

 

ɿ.ʊ. ɹʂʅɾʑɾɻɹ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ 

 

ʉʊʈɸʊɽɻʀʏɽʉʂʆɽ ʄɸʈʂɽʊʀʅɻʆɺʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ ɺ 

ʕʇʆʍʋ ʇʈɽʆɹʈɸɿʆɺɸʅʀʁ 

 

ʄʝʪʦʜʳ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʦʙʨʝʪʘʶʪ ʚʩʝ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ 

ʥʘ ʧʨʘʢʪʠʢʝ. ʆʥʠ ʧʨʝʜʣʘʛʘʶʪ ʢʦʤʧʘʥʠʷʤ ʚʦʚʨʝʤʷ ʧʨʠʥʠʤʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʚ ʨʘʟʨʝʟʝ ʠʟʤʝʥʝʥʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʢʦʪʦʨʘʷ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʨʦʙʣʝʤ, ʚʦʟʥʠʢʘʶʱʠʭ 

ʫ ʦʨʛʘʥʠʟʘʮʠʡ. ʀʟʤʝʥʯʠʚʦʩʪʴ ʢʘʢ ʬʘʢʪʦʨ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʩʪʘʣʘ ʩʣʝʜʩʪʚʠʝʤ 

ʧʦʷʚʣʝʥʠʷ ʢʦʥʮʝʧʮʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʧʨʠʥʮʠʧʳ ʠ 

ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʵʪʦʛʦ ʵʪʘʧʘ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʠ ʩʝʛʦʜʥʷ. 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʘʷ ʨʦʣʴ ʚ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ ʫʧʨʘʚʣʝʥʠʠ ʦʪʚʦʜʠʪʩʷ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʘʨʢʝʪʠʥʛʘ. ʇʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʥʘʫʢʠ, 

ʧʦʷʚʣʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʨʦʩʪ ʢʦʥʢʫʨʝʥʮʠʠ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ 

ʨʳʥʢʝ, ʠʟʤʝʥʝʥʠʝ ʥʫʞʜ ʥʘʩʝʣʝʥʠʷ - ʚʩʸ ʵʪʦ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ.  



  

ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʤʘʨʢʝʪʠʥʛʦʚʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 

ʪ.ʢ. ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʤʘʨʢʝʪʠʥʛʘ ʢʘʢ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ - ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʢʦʦʨʜʠʥʠʨʦʚʘʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʦʙʣʘʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʙʳʪʘ, ʥʦ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʩʪʨʝʤʠʪʝʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʚ ʧʦʣʠʪʠʯʝʩʢʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʩʬʝʨʘʭ, ʚ ʨʳʥʦʯʥʦʡ ʢʦʥʲʶʥʢʪʫʨʝ ʠ ʪ.ʜ.  

ʈʘʟʚʠʪʠʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʛʣʫʙʣʝʥʠʝʤ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʯʪʦ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʧʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ ʢ 

ʥʦʚʳʤ ʪʝʦʨʠʷʤ ʠ ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʟʚʠʪʠʷ ʤʘʨʢʝʪʠʥʛʘ ʠ ʤʝʥʝʜʞʤʝʥʪʘ. 

ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʢʣʘʩʩʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʤʘʨʢʝʪʠʥʛʘ, ʚʢʣʶʯʘʶʱʝʝ 

ʠʟʚʝʩʪʥʳʝ 4 P (Product, Price, Place, Promotion), ʩʪʘʥʦʚʠʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʤ, 

ʪʘʢ ʢʘʢ ʥʝ ʟʘʪʨʘʛʠʚʘʝʪ ʧʨʦʮʝʩʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʩʝʭ ʩʫʙʲʝʢʪʦʚ ʨʳʥʦʯʥʦʡ 

ʩʠʩʪʝʤʳ [1]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʘʨʷʜʫ ʩʦ ʤʥʦʛʠʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʨʳʯʘʛʘʤʠ ʥʘʠʙʦʣʝʝ 

ʘʢʪʫʘʣʝʥ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʤʘʨʢʝʪʠʥʛʦʚʦʡ 

ʩʪʨʘʪʝʛʠʠ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʩʪʨʘʪʝʛʠʠ - ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ, 

ʪʨʝʙʫʶʱʠʡ ʧʨʦʚʝʜʝʥʠʷ ʫʛʣʫʙʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʦʷʥʠʷ ʨʳʥʢʘ, ʘ ʪʘʢʞʝ 

ʦʮʝʥʢʠ ʧʦʟʠʮʠʠ ʬʠʨʤʳ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʲʶʥʢʪʫʨʳ ʠ ʝʝ ʤʝʩʪʘ ʥʘ ʨʳʥʢʝ. 

ʈʘʟʣʠʯʘʶʪ ʨʘʟʥʦʦʙʨʘʟʥʦʝ ʧʦʚʝʜʝʥʠʝ ʬʠʨʤʳ ʥʘ ʨʳʥʢʝ: 1) ʩʪʨʘʪʝʛʠʷ ʘʪʘʢʠ 

(ʨʘʩʰʠʨʝʥʠʝ ʦʧʝʨʘʮʠʡ ʥʘ ʨʳʥʢʝ, ʫʚʝʣʠʯʝʥʠʝ ʩʚʦʝʡ ʜʦʣʠ ʥʘ ʨʳʥʢʝ, ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʝ ʠʥʚʝʩʪʠʮʠʠ); 2) ʩʪʨʘʪʝʛʠʷ ʦʙʦʨʦʥʳ (ʩʦʭʨʘʥʝʥʠʝ ʟʘʥʷʪʳʭ 

ʧʦʟʠʮʠʡ, ʦʪʢʘʟ ʦʪ ʜʘʣʴʥʝʡʰʠʭ ʠʥʚʝʩʪʠʮʠʡ); 3) ʩʪʨʘʪʝʛʠʷ ʦʪʩʪʫʧʣʝʥʠʷ 

(ʩʦʢʨʘʱʝʥʠʝ ʦʧʝʨʘʮʠʡ ʥʘ ʨʳʥʢʝ, ʫʭʦʜ ʩ ʨʳʥʢʘ). ʇʨʠ ʵʪʦʤ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʘʷ ʤʦʜʝʣʴ ʧʦʚʝʜʝʥʠʷ (ʤʘʨʢʝʪʠʥʛʦʚʘʷ ʤʘʪʨʠʮʘ).  

ɺ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʤʘʨʢʝʪʠʥʛʝ ʧʨʠʤʝʥʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʤʥʦʛʦ ʤʘʪʨʠʮ ʪʦʡ ʠʣʠ ʠʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʵʪʠʭ ʤʘʪʨʠʮ, ʘ ʪʘʢʞʝ ʧʦʵʪʘʧʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʤʘʪʨʠʯʥʦʛʦ 

ʧʦʜʭʦʜʘ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʧʨʠʚʦʜʠʪʩʷ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʤʘʪʨʠʮ, ʢʦʪʦʨʳʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʫʨʦʚʥʷʤ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. ɺ ʪʘʙʣʠʮʝ 1 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʠ ʫʨʦʚʥʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ [2, ʩ.287-231].  

 

ʊʘʙʣʠʮʘ 1. ʇʨʠʤʝʥʝʥʠʝ ʤʘʪʨʠʮ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ 

1.ʂʦʨʧʦʨʘʪʠʚʥʳʡ 

ʫʨʦʚʝʥʴ 

ʄʘʪʨʠʮʘ BCG 

ʄʘʪʨʠʮʘ MCC (ʩʦʦʪʚʝʪʩʪʚʠʝ ʮʝʣʷʤ, ʩʦʦʪʚʝʪʩʪʚʠʝ ʚʦʟʤʦʞʥʦʩʪʷʤ 

ʧʨʝʜʧʨʠʷʪʠʷ) 



  

ʄʘʪʨʠʮʘ SWOT 

ʄʘʪʨʠʮʘ GE 

ʄʘʪʨʠʮʘ Hofer / Schendel 

ʄʘʪʨʠʮʘ Shell / DPM 

ʄʘʪʨʠʮʘ ADL (ʩʪʘʜʠʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʦʪʨʘʩʣʠ, ʦʪʥʦʩʠʪʝʣʴʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʥʘ ʨʳʥʢʝ) 

ʄʘʪʨʠʮʘ ʇʦʨʪʝʨʘ 

ʄʘʪʨʠʮʘ ʩʪʨʘʪʝʛʠʡ ʙʠʟʥʝʩʘ, ʧʝʨʝʞʠʚʘʶʱʝʛʦ ʩʧʘʜ 

ʄʘʪʨʠʮʘ ʦʩʥʦʚʥʳʭ ʬʦʨʤ ʦʙʲʝʜʠʥʝʥʠʡ (ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ 

ʢʦʦʧʝʨʘʮʠʷ, ʥʘʣʠʯʠʝ ʩʦʚʤʝʩʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ) 

ʄʘʪʨʠʮʘ ʚʝʢʪʦʨʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ (ʦʩʥʦʚʥʳʝ 

ʧʦʢʘʟʘʣʠ ʌʍɼ ʧʨʝʜʧʨʠʷʪʠʷ, ʛʦʜʘ) 

ʄʘʪʨʠʮʘ ʊʦʤʧʩʦʥʘ ï ʉʪʨʠʢʣʝʥʜʘ 

2. ɹʠʟʥʝʩ-ʫʨʦʚʝʥʴ ʄʘʪʨʠʮʘ ʫʣʫʯʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʥʦʡ ʧʦʟʠʮʠʠ (ʦʭʚʘʪ ʨʳʥʢʘ, 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ) 

ʄʘʪʨʠʮʘ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ (ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘʪʨʘʪ) 

ʄʘʪʨʠʮʘ ʵʣʘʩʪʠʯʥʦʩʪʠ ʢʦʥʢʫʨʝʥʪʥʦʡ ʨʝʘʢʮʠʠ ʥʘ ʨʳʥʢʝ (ʩʪʘʜʠʠ 

ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ, ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ) 

ʄʘʪʨʠʮʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʩʪʨʘʪʝʛʠʡ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʮʝʥʥʦʩʪʠ 

(ʦʧʨʝʜʝʣʷʝʪ ʢʘʯʝʩʪʚʦ ʪʦʚʘʨʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʥʳ) 

ʄʘʪʨʠʮʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ (ʠʥʥʦʚʘʮʠʠ /ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ) 

ʄʘʪʨʠʮʘ ʛʨʫʧʧʠʨʦʚʢʠ ʪʦʚʘʨʘ (ʦʪʚʝʪʥʘʷ ʨʝʘʢʮʠʷ ʩʙʳʪʘ, ʤʘʨʞʘ ʚʘʣʦʚʦʡ 

ʧʨʠʙʳʣʠ) 

ʄʘʪʨʠʮʘ ʢʘʯʝʩʪʚʦ-ʨʝʩʫʨʩʦʝʤʢʦʩʪʴ (ʟʘʚʠʩʠʤʦʩʪʴ ʢʘʯʝʩʪʚʘ ʦʪ 

ʨʝʩʫʨʩʦʝʤʢʦʩʪʠ ʧʨʦʜʫʢʪʘ) 

ʄʘʪʨʠʮʘ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ 

3.ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ 

ʫʨʦʚʝʥʴ 

ʄʘʪʨʠʮʘ ʩʪʨʘʪʝʛʠʠ ʨʘʩʰʠʨʝʥʠʷ ʤʘʨʦʯʥʳʭ ʩʝʤʝʡʩʪʚ (ʦʪʣʠʯʠʪʝʣʴʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ, ʩʝʛʤʝʥʪʳ ʮʝʣʝʚʦʛʦ ʨʳʥʢʘ) 

ʄʘʪʨʠʮʘ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ-ʦʪʥʦʰʝʥʠʝ ʢ ʤʘʨʢʝ ʪʦʚʘʨʘ (ʩʪʝʧʝʥʴ 

ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ, ʦʪʥʦʰʝʥʠʝ ʢ ʤʘʨʢʝ) 

ʄʘʪʨʠʮʘ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʢʘʥʘʣʦʚ (ʪʝʤʧʳ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ, ʮʝʥʥʦʩʪʴ 

ʜʦʙʘʚʣʷʝʤʘʷ ʢʘʥʘʣʦʤ) 

ʄʘʪʨʠʮʘ ʢʦʥʪʘʢʪ-ʫʨʦʚʝʥʴ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʫʩʣʫʛ (ʩʪʝʧʝʥʴ ʢʦʥʪʘʢʪʘ 

ʧʝʨʩʦʥʘʣʘ ʩ ʢʣʠʝʥʪʦʤ, ʫʨʦʚʝʥʴ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʫʩʣʫʛ ʢ ʪʨʝʙʦʚʘʥʠʷʤ 

ʢʣʠʝʥʪʦʚ) 

ʄʘʪʨʠʮʘ ʜʠʘʛʥʦʩʪʠʢʠ ʤʘʨʢʝʪʠʥʛʘ (ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʩʪʨʘʪʝʛʠʠ, 

ʩʪʨʘʪʝʛʠʷ (ʚʝʨʥʘʷ, ʥʝʚʝʨʥʘʷ) 

ʄʘʪʨʠʮʘ ʪʠʧʦʚ ʧʦʢʫʧʘʪʝʣʴʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ (ʩʪʝʧʝʥʴ ʚʦʚʣʝʯʝʥʠʷ 

ʧʦʢʫʧʘʪʝʣʝʡ, ʩʪʝʧʝʥʴ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ) 

ʄʘʪʨʠʮʘ ʵʚʦʣʶʮʠʠ ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʪʨʘʪʝʛʠʠ (ʠʥʥʦʚʘʮʠʠ, 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ) 

ʄʘʪʨʠʮʘ ʚʘʞʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠ ̫ʨʘʙʦʪʳ 

ʄʘʪʨʠʮʘ ɹʣʝʡʢʘ-ʄʦʫʪʦʥʘ 



  

 

ɺ ʩʚʷʟʠ ʩ ʫʢʘʟʘʥʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ ʤʘʪʨʠʮ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʚʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʨʦʙʣʝʤ ʤʘʨʢʝʪʠʥʛʘ ʩ ʧʦʟʠʮʠʠ ʧʨʠʥʷʪʠʷ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ.  

ɽʞʝʜʥʝʚʥʦ ʢʦʤʧʘʥʠʠ ʧʨʠʙʝʛʘʶʪ ʢ ʩʘʤʳʤ ʤʥʦʛʦʦʙʨʘʟʥʳʤ ʤʝʪʦʜʘʤ, 

ʯʪʦʙʳ ʨʘʟʨʝʢʣʘʤʠʨʦʚʘʪʴ, ʧʨʦʜʚʠʥʫʪʴ ʠ ʧʨʦʜʘʪʴ ʩʚʦʡ ʧʨʦʜʫʢʪ. ʇʨʠ ʵʪʦʤ ʦʥʠ 

ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʠʤʝʥʷʶʪ ʫʩʪʦʡʯʠʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ: ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ 

ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʩʪʠʤʫʣʳ ʚ ʩʪʨʝʤʣʝʥʠʠ ʩʢʣʦʥʠʪʴ ʧʦʪʨʝʙʠʪʝʣʷ ʢ ʧʦʢʫʧʢʝ. 

ʆʜʥʘʢʦ ʥʘ ʨʝʰʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚʩʝ ʵʪʠ ʩʪʠʤʫʣʳ ʚʦʟʜʝʡʩʪʚʫʶʪ 

ʦʜʥʦʚʨʝʤʝʥʥʦ, ʧʦʵʪʦʤʫ ʦʯʝʥʴ ʩʣʦʞʥʦ ʚʳʷʩʥʠʪʴ, ʢʘʢʦʝ ʠʤʝʥʥʦ ʚʣʠʷʥʠʝ ʦʢʘʟʘʣ 

ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʚ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʨʘʟʥʳʝ ʜʥʠ ʥʝʦʜʠʥʘʢʦʚʘ, 

ʩ ʥʝʡ ʤʝʥʷʝʪʩʷ ʠ ʫʨʦʚʝʥʴ ʚʳʨʫʯʢʠ. ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠ ʤʘʨʢʝʪʠʥʛʦʚʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʶʪ ʥʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ çʵʢʩʧʝʨʠʤʝʥʪʦʚè ʦʮʝʥʠʪʴ 

ʚʣʠʷʥʠʝ ʦʪʜʝʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʤʘʨʢʝʪʠʥʛ ʥʘ ʚʳʨʫʯʢʫ. ʀʤʝʥʥʦ ʵʪʫ ʬʫʥʢʮʠʶ 

ʚʳʧʦʣʥʷʝʪ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʤʘʨʢʝʪʠʥʛ-ʤʠʢʩʘ (ʄʄʄ). ɿʘ ʧʦʩʣʝʜʥʝʝ 

ʜʝʩʷʪʠʣʝʪʠʝ ʵʪʦʪ ʤʝʪʦʜ ʧʨʠʤʝʥʷʣʠ ʤʥʦʛʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʠʟ ʜʨʫʛʠʭ ʩʝʢʪʦʨʦʚ 

ʵʢʦʥʦʤʠʢʠ ʜʣʷ ʦʮʝʥʢʠ ʩʚʦʝʡ ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʂ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʤʦʜʝʣʠ, ʢʦʪʦʨʘʷ ʠʟʤʝʨʷʝʪ ʪʨʘʜʠʮʠʦʥʥʳʝ ʚʠʜʳ ʤʝʜʠʘ, McKinsey ʪʘʢʞʝ 

ʨʘʟʨʘʙʦʪʘʣʘ ʤʝʪʦʜ ʠʟʤʝʨʝʥʠʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʡ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ 

(Social Marketing ROI), ʢʦʪʦʨʳʡ ʦʭʚʘʪʳʚʘʝʪ ʚʩʝ ʮʠʬʨʦʚʳʝ ʥʦʩʠʪʝʣʠ [3, ʩ.19-

23]. 

ʇʝʨʩʦʥʘʣ ʢʦʤʧʘʥʠʡ ʠ ʨʫʢʦʚʦʜʠʪʝʣʠ ʧʨʦʪʠʚ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ 

ʤʘʨʢʝʪʠʥʛʝ, ʪʘʢ ʢʘʢ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʠʭ ʤʝʪʦʜʦʚ (ʥʘʧʨʠʤʝʨ, ʨʘʩʯʝʪʘ 

ʧʨʝʜʝʣʴʥʦʡ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʡ) ʥʝʦʙʭʦʜʠʤ ʫʨʦʚʝʥʴ ʚʣʘʜʝʥʠʷ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʥʘʫʯʥʳʤʠ, ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʧʦʥʷʪʠʷʤʠ. 

ʊʘʢ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʚʣʠʷʥʠʷ ʥʘ ʚʳʨʫʯʢʫ ʠʥʚʝʩʪʠʮʠʡ ʚ ʤʘʨʢʝʪʠʥʛ ʠ 

ʪʦʛʦ, ʯʪʦ ʜʘʝʪ ʢʘʞʜʦʝ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʝ ʨʝʰʝʥʠʝ, ʤʝʥʝʜʞʝʨ ʜʦʣʞʝʥ ʧʦʥʠʤʘʪʴ 

ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʢʨʠʚʳʭ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʫʤʝʪʴ ʠʭ ʩʧʨʘʚʝʜʣʠʚʦ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʠ ʧʨʠʥʠʤʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʝʰʝʥʠʷ. 

ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʟʘʜʘʯʝʡ ʤʘʨʢʝʪʠʥʛʘ ʩʪʘʥʝʪ ʫʩʪʘʥʦʚʣʝʥʠʝ ʠʜʝʘʣʴʥʦʛʦ 

ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʢʨʝʘʪʠʚʥʦʩʪʴ  ʁ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʪʠʢʦʡ, ʘ ʪʘʢʞʝ ʥʘʠʣʫʯʰʝʡ ʬʦʨʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʤʝʞʜʫ ʢʨʝʘʪʠʚʥʳʤʠ ʩʦʪʨʫʜʥʠʢʘʤʠ ʠ çʮʠʬʨʦʚʠʢʘʤʠè. ʊʦʣʴʢʦ ʘʢʪʠʚʥʦʝ 

ʫʯʘʩʪʠʝ ʚʩʝʭ ʩʪʦʨʦʥ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ ʠ 

ʨʝʘʣʴʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʚʩʝʭ ʥʘʚʳʢʦʚ ʨʘʟʨʝʰʘʪ ʜʦʙʠʪʴʩʷ ʫʩʪʦʡʯʠʚʦʛʦ ʫʩʧʝʭʘ.  



  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʘʨʢʝʪʠʥʛʘ ʧʦʟʚʦʣʷʝʪ 

ʜʦʩʪʠʯʴ ʪʘʢʠʝ ʢʦʤʧʣʝʢʩʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ, ʢʦʪʦʨʳʝ ʦʧʨʘʚʜʳʚʘʶʪ 

ʟʘʪʨʘʪʳ.  
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ʊ.ʋ. ɹʄʁɺɾʃʇɻ, 
ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʘʚʘ ʂʘʟʘʭʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠ 
ʤʠʨʦʚʳʭ ̫ ʟʳʢʦʚ ʠʤʝʥʠ ɸʙʳʣʘʡ ʭʘʥʘ, ʜʦʢʪʦʨ ʁ ʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

 

ʉʀʅɽʈɻɽʊʀʏɽʉʂʀɽ ʆɾʀɼɸʅʀʗ ɺ ɽɸʕʉ ʉ ʋʏɸʉʊʀɽʄ ʈʆʉʉʀʀ, 

ɹɽʃɸʈʋʉʀ, ʂɸɿɸʍʉʊɸʅɸ, ɸʈʄɽʅʀʀ ʀ ʂʓʈɻʓɿʉʊɸʅɸ 

 

ɺ ɼʝʢʣʘʨʘʮʠʠ ʠ ʇʨʦʛʨʘʤʤʝ ʜʝʡʩʪʚʠʡ ʬʦʨʫʤʘ ʪʳʩʷʯʝʣʝʪʠʷ çʄʳ - 

ʥʘʨʦʜʳ: ʫʢʨʝʧʣʝʥʠʝ ʆʆʅ ʚ ʜʚʘʜʮʘʪʴ ʧʝʨʚʦʤ ʚʝʢʝè ʛʦʚʦʨʠʪʩʷ: çɻʣʦʙʘʣʠʟʘʮʠʷ 

ʧʨʝʚʨʘʱʘʝʪ ʥʘʰ ʤʠʨ ʚ ʛʣʦʙʘʣʴʥʫʶ ʜʝʨʝʚʥʶ ʠ ʥʝʩʝʪ ʩ ʩʦʙʦʡ ʧʦʣʠʪʠʯʝʩʢʠʝ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʝʨʝʤʝʥʳ, ʢʦʪʦʨʳʝ ʦʪʢʨʳʚʘʶʪ ʙʝʩʧʨʝʮʝʜʝʥʪʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʜʣʷ ʧʨʦʮʚʝʪʘʥʠʷ ʚʩʝʭ ʝʝ ʞʠʪʝʣʝʡ. ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʣʶʜʝʡ ʛʣʦʙʘʣʠʟʘʮʠʷ ï ʵʪʦ 

ʧʨʦʮʝʩʩ ʫʩʪʘʥʦʚʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ, ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʠ ʢʫʣʴʪʫʨʥʦʛʦ 

ʛʦʩʧʦʜʩʪʚʘ ʙʦʣʝʝ ʩʠʣʴʥʳʭ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʠ ʚʦʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʥʘʜ ʙʦʣʝʝ 

ʩʣʘʙʳʤʠè [1]. 

ʇʦ ʩʣʦʚʘʤ ʇʨʝʟʠʜʝʥʪʘ ʂʘʟʘʭʩʪʘʥʘ ʅ.ɸ. ʅʘʟʘʨʙʘʝʚʘ, ʚʩʝ ʠʥʪʝʛʨʘʮʠʦʥʥʳʝ 

ʠʥʠʮʠʘʪʠʚʳ ʂʘʟʘʭʩʪʘʥʘ ʠʤʝʣʠ ʦʧʝʨʝʞʘʶʱʠʡ ʭʘʨʘʢʪʝʨ, ʪ.ʢ.: çɻʣʦʙʘʣʴʥʳʡ ʤʠʨ 

ʦʙʲʝʜʠʥʷʝʪʩʷ ʧʦ ʨʝʛʠʦʥʘʤ ï ʵʪʦ ʠ ʝʩʪʴ ʫʩʣʦʚʠʷ ʚʳʞʠʚʘʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʤʠʨʝ. ʄʳ ʙʳʣʠ ʚʧʝʨʝʜʠ, ʤʳ ʘʢʪʠʚʥʦ ʵʪʦ ʦʩʫʱʝʩʪʚʣʷʣʠ, ʠ ʤʳ ʜʦʙʠʣʠʩʴ 

ʫʩʧʝʭʘè [2].   

ʈʘʩʩʤʦʪʨʠʤ ʨʝʘʣʠʟʫʝʤʫʶ ʠʥʪʝʛʨʘʮʠʶ (ʧʨʠ ʫʯʘʩʪʠʠ ʂʘʟʘʭʩʪʘʥʘ) ʩ 

ʚʦʟʤʦʞʥʳʤ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ. ʉ ʥʘʰʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʤʦʞʥʦ 

ʦʞʠʜʘʪʴ ʝʝ ʨʝʘʣʴʥʦʝ ʚʦʧʣʦʱʝʥʠʝ ʩ ʧʦʟʠʪʠʚʥʳʤ ʧʨʠʨʦʩʪʦʤ ʦʙʱʝʛʦ ʨʝʟʫʣʴʪʘʪʘ 

ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʧʦʪʝʥʮʠʘʣʘ ʢʘʞʜʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ-ʫʯʘʩʪʥʠʢʘ ʜʘʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʠ ʧʦʣʠʪʠʯʝʩʢʘʷ 

ʠʥʪʝʛʨʘʮʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʘʢʞʝ ʧʨʦʮʝʩʩ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠ ʧʦʣʠʪʠʯʝʩʢʦʛʦ 

ʦʙʲʝʜʠʥʝʥʠʷ ʩʪʨʘʥ ʥʘ ʦʩʥʦʚʝ ʨʘʟʚʠʪʠʷ ʛʣʫʙʦʢʠʭ ʫʩʪʦʡʯʠʚʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʠ 

ʨʘʟʜʝʣʝʥʠʷ ʪʨʫʜʘ ʤʝʞʜʫ ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʭʦʟʷʡʩʪʚʘʤʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʭ 

ʵʢʦʥʦʤʠʢ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʠ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ. 
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ʉʠʥʝʨʛʝʪʠʢʘ ʢʘʢ ʦʙʣʘʩʪʴ ʟʥʘʥʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʪʝʦʨʠʷ ʩʣʦʞʥʳʭ 

ʩʠʩʪʝʤ ʣʠʙʦ ʚ ʢʘʯʝʩʪʚʝ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʫʢʠ, ʠʟʫʯʘʶʱʝʛʦ 

ʦʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ ʚ ʩʣʦʞʥʳʭ ʥʝʨʘʚʥʦʚʝʩʥʳʭ 

ʩʠʩʪʝʤʘʭ (ʬʠʟʠʯʝʩʢʠʭ, ʭʠʤʠʯʝʩʢʠʭ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ, 

ʩʦʮʠʘʣʴʥʳʭ ʠ ʜʨʫʛʠʭ) ʥʘ ʦʩʥʦʚʝ ʧʨʠʩʫʱʠʭ ʠʤ ʧʨʠʥʮʠʧʦʚ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ 

[3]. 

ɺ ʠʥʪʝʛʨʘʮʠʠ ʪʘʢʞʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʡ 

ʧʦʜʭʦʜ, ʧʦʩʢʦʣʴʢʫ ʧʨʠʥʮʠʧʳ, ʫʧʨʘʚʣʷʶʱʠʝ ʧʨʦʮʝʩʩʘʤʠ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ, ʥʘ 

ʥʘʰ ʚʟʛʣʷʜ, ʚʧʦʣʥʝ ʧʨʠʤʝʥʠʤʳ. ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʚʩʪʨʝʯʘʝʪʩʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʤʦʜʝʣʝʡ ʠʥʪʝʛʨʘʮʠʠ, ʫʯʠʪʳʚʘʶʱʘʷ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʬʦʨʤʠʨʫʶʱʠʭ ʠʥʪʝʛʨʘʮʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠʛʨʦʢʦʚ ʠ ʦʪʥʦʰʝʥʠʷ ʚʣʘʩʪʠ 

ʤʝʞʜʫ ʥʠʤʠ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʶʱʘʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʠ ʚʥʫʪʨʠʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʥʪʝʛʨʘʮʠʠ.  

ɺ ʯʘʩʪʥʦʩʪʠ, ʚʳʜʝʣʷʶʪʩʷ ʰʝʩʪʴ ʤʦʜʝʣʝʡ ʠʥʪʝʛʨʘʮʠʠ: ʤʦʜʝʣʴ 

ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʫʯʘʩʪʥʠʢʘ, ʤʦʜʝʣʴ ʤʝʞʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ ʜʦʛʦʚʦʨʦʚ, ʤʦʜʝʣʴ 

ʦʙʱʝʛʦ ʮʝʥʪʨʘ (ʪʨʠ ʤʦʜʝʣʠ ʬʦʨʤʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ), ʤʦʜʝʣʴ ʥʝʬʦʨʤʘʣʴʥʦʡ 

ʪʦʨʛʦʚʣʠ, ʤʦʜʝʣʴ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʤʦʜʝʣʴ 

ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʘʚʘ (ʪʨʠ ʤʦʜʝʣʠ ʥʝʬʦʨʤʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ).  

ɺʘʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʨʝʜʝʣʳ ʧʨʠʤʝʥʠʤʦʩʪʠ ʜʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩ 

ʫʯʝʪʦʤ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʮʝʣʝʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʠ ʚʦʟʤʦʞʥʳʝ 

ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʝʞʜʫ ʠʥʪʝʛʨʘʮʠʝʡ ʨʳʥʢʦʚ ʠ ʠʥʪʝʛʨʘʮʠʝʡ ʟʘ ʩʯʝʪ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ. 

ʅʘ ʩʪʘʨʪʝ ʥʦʚʦʛʦ ʬʦʨʤʘʪʘ (ʩ 2010 ʛʦʜʘ) ʨʝʟʫʣʴʪʘʪʳ ʠʥʪʝʛʨʘʮʠʠ ʚʦ 

ʤʥʦʛʦʤ ʟʘʚʠʩʝʣʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘʮʠʦʥʘʣʴʥʳʭ ʵʢʦʥʦʤʠʢ, 

ʢʦʪʦʨʳʝ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʤʦʞʥʦ ʩʚʝʩʪʠ ʢ ʦʛʨʘʥʠʯʝʥʥʦʤʫ ʯʠʩʣʫ ʤʦʜʝʣʝʡ 

ʠʥʪʝʛʨʘʮʠʠ.  

ʈʝʯʴ ʙʦʣʴʰʝ ʰʣʘ ʦ ʝʤʢʦʩʪʠ ʨʳʥʢʘ, ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʤʝʥʴʰʝ ï ʦʙ 

ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʧʦʪʝʥʮʠʘʣʝ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ, ʭʦʪʷ 

ʵʪʦ ʚʠʜʠʤʦ ʠ ʧʦʚʣʠʷʣʦ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʦʣʦʩʦʚ (ʈʦʩʩʠʷ ï 87%, ɹʝʣʘʨʫʩʴ ʠ 

ʂʘʟʘʭʩʪʘʥ ï ʦʢʦʣʦ 13% ʛʦʣʦʩʦʚ).  ʇʨʘʚʜʘ, ʯʪʦ ʟʘʢʣʘʜʳʚʘʣʦʩʴ ʚ ʦʩʥʦʚʫ 

ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʥʝ ʩʦʚʩʝʤ ʧʦʥʷʪʥʦ, ʪʝʤ ʙʦʣʝʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʠʥʪʝʛʨʘʮʠʷ ð ʧʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʫʩʪʦʡʯʠʚʳʭ 

ʚʟʘʠʤʦʩʚʷʟʝʡ ʩʦʩʝʜʥʠʭ ʛʦʩʫʜʘʨʩʪʚ, ʚʝʜʫʱʠʡ ʢ ʠʭ ʧʦʩʪʝʧʝʥʥʦʤʫ 

ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʩʣʠʷʥʠʶ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʨʦʚʝʜʝʥʠʠ ʵʪʠʤʠ ʩʪʨʘʥʘʤʠ 

ʩʦʛʣʘʩʦʚʘʥʥʦʡ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʧʦʣʠʪʠʢʠ. 



  

ɺʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʬʦʨʤʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʪʝʛʨʘʮʠʠ (ʩ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʫʛʣʫʙʣʝʥʠʝʤ ʠʥʪʝʛʨʘʮʠʠ): ʧʨʝʬʝʨʝʥʮʠʘʣʴʥʘʷ ʟʦʥʘ - ʟʦʥʘ 

ʩʚʦʙʦʜʥʦʡ ʪʦʨʛʦʚʣʠ - ʪʘʤʦʞʝʥʥʳʡ ʩʦʶʟ - ʦʙʱʠʡ ʨʳʥʦʢ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʩʦʶʟ - 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠ ʚʘʣʶʪʥʳʡ ʩʦʶʟ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ, ʩ ʫʯʘʩʪʠʝʤ ʂʘʟʘʭʩʪʘʥʘ, 

ʨʝʘʣʠʟʫʶʪʩʷ ʪʘʢʠʝ ʬʦʨʤʳ ʠʥʪʝʛʨʘʮʠʠ, ʢʘʢ: ʟʦʥʘ ʩʚʦʙʦʜʥʦʡ ʪʦʨʛʦʚʣʠ - 

ʪʘʤʦʞʝʥʥʳʡ ʩʦʶʟ ï ʝʜʠʥʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ï ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʩʦʶʟ. 

ʆʩʥʦʚʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʠʥʪʝʛʨʘʮʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʷʚʣʷʶʪʩʷ: 

ʚʟʘʠʤʦʧʨʦʥʠʢʥʦʚʝʥʠʝ ʠ ʧʝʨʝʧʣʝʪʝʥʠʝ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ (ʯʝʛʦ, ʢʩʪʘʪʠ, ʦʧʘʩʘʶʪʩʷ ʚʥʫʪʨʠ ʠ ʚʦʚʥʝ ï ʉ.ɸ.); ʩʪʨʫʢʪʫʨʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʵʢʦʥʦʤʠʢʝ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ; ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʇʦʜ ʫʧʦʤʠʥʘʝʤʦʡ ʤʦʜʝʣʴʶ ʠʥʪʝʛʨʘʮʠʠ ʤʦʞʥʦ ʧʦʥʠʤʘʪʴ ʫʩʪʦʡʯʠʚʦʝ 

ʩʦʯʝʪʘʥʠʝ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʪʦʤ ʠʣʠ 

ʠʥʦʤ ʨʝʛʠʦʥʝ: ʩʪʨʘʥ (ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʠʥʪʝʨʝʩʘʤʠ ʠ ʨʝʩʫʨʩʘʤʠ); ʧʨʦʮʝʩʩʦʚ 

ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ; ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʩʨʝʜʳ, ʨʝʛʫʣʠʨʫʶʱʝʡ ʵʪʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ʇʨʠ ʵʪʦʤ, ʠʥʪʝʛʨʠʨʫʶʱʝʡ ʩʠʣʦʡ ʚ ʨʘʤʢʘʭ ʦʙʱʝʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʥʝ ʪʦʣʴʢʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ, 

ʩʦʟʜʘʶʱʠʝ ʩʝʪʴ ʬʦʨʤʘʣʴʥʳʭ ʩʦʛʣʘʰʝʥʠʡ ʠ ʠʥʩʪʠʪʫʪʦʚ, ʥʦ ʠ 

ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʫʙʲʝʢʪʳ: ʢʦʨʧʦʨʘʮʠʠ, ʥʝʬʦʨʤʘʣʴʥʳʝ ʪʦʨʛʦʚʳʝ ʩʝʪʠ ʠ 

ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʥʦʨʤ ʠ ʧʨʘʚʠʣ (ʦʙʳʯʘʠ, ʠʩʪʦʨʠʯʝʩʢʠʝ, 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʜʘʞʝ ʨʦʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ).  

ʉʫʱʝʩʪʚʫʶʱʠʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʧʦʣʠʪʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ ʤʦʞʥʦ 

ʧʨʠʤʝʥʠʪʴ ʠ ʢ ʠʥʪʝʛʨʘʮʠʦʥʥʳʤ ʦʙʨʘʟʦʚʘʥʠʷʤ. ʊʘʢ, ʧʨʦʪʝʢʮʠʦʥʠʟʤ ï ʵʪʦ 

ʧʨʝʜʥʘʤʝʨʝʥʥʘʷ ʧʦʣʠʪʠʢʘ ʧʨʘʚʠʪʝʣʴʩʪʚ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʙʘʨʴʝʨʦʚ ʪʦʨʛʦʚʣʠ, ʪʘʢʠʭ ʢʘʢ ʪʘʨʠʬʳ ʠ ʢʚʦʪʳ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ 

ʟʘʱʠʪʠʪʴ ʦʪʝʯʝʩʪʚʝʥʥʫʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʦʪ ʠʥʦʩʪʨʘʥʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ. 

ɺ ʨʘʤʢʘʭ ʧʦʣʠʪʠʢʠ ʧʨʦʪʝʢʮʠʦʥʠʟʤʘ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʟʘʱʠʪʘ 

ʦʪʜʝʣʴʥʳʭ ʦʪʨʘʩʣʝʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ ʥʝʦʙʭʦʜʠʤʘ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʩʨʦʢ, ʯʪʦʙʳ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʧʝʨʝʩʪʨʦʡʢʝ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʆʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʫʝʪ ʦʧʘʩʥʦʩʪʴ, ʯʪʦ ʪʘʢʘʷ ʟʘʱʠʪʘ ʩʪʘʥʝʪ ʧʦʩʪʦʷʥʥʦʡ, 

ʝʩʣʠ ʦʥʘ ʩʣʫʞʠʪ ʠʥʪʝʨʝʩʘʤ ʜʝʣʦʚʳʭ ʠʣʠ ʧʦʣʠʪʠʯʝʩʢʠʭ ʢʨʫʛʦʚ. 

ʇʨʦʪʝʢʮʠʦʥʠʟʤ ʧʨʝʜʧʦʣʘʛʘʝʪ ʣʶʙʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʤʝʨʳ ʧʦ ʟʘʱʠʪʝ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʚʦʝʡ ʩʪʨʘʥʳ ʦʪ ʠʥʦʩʪʨʘʥʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ. ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʷʤʦʛʦ ʠʣʠ ʢʦʩʚʝʥʥʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʠʤʧʦʨʪʘ ʠʥʦʩʪʨʘʥʥʳʭ 

ʪʦʚʘʨʦʚ, ʩʥʠʞʘʶʱʠʭ ʠʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʪʦʚʘʨʘʤʠ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɼʣʷ ʧʨʦʪʝʢʮʠʦʥʠʟʤʘ ʭʘʨʘʢʪʝʨʥʦ ʬʠʥʘʥʩʦʚʦʝ 



  

ʧʦʦʱʨʝʥʠʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʵʢʩʧʦʨʪʘ ʪʦʚʘʨʦʚ. 

ʇʨʦʪʝʢʮʠʦʥʠʟʤ ʟʘʱʠʱʘʝʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʨʘʟʚʠʪʠʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʠʥʦʡ 

ʨʘʟ ʠ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ. 

ʇʨʠʥʮʠʧ ʧʨʦʪʝʢʮʠʦʥʠʟʤʘ ʠʤʝʝʪ ʨʷʜ ʜʦʩʪʦʠʥʩʪʚ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ 

ʧʦʣʠʪʠʢʫ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʝʡ ʧʨʠʪʷʛʘʪʝʣʴʥʦʡ 

ʜʣʷ ʤʥʦʛʠʭ ʩʪʨʘʥ. ʉʘʤʦʡ ʦʙʱʝʡ ʧʨʠʯʠʥʦʡ ʦʛʨʘʥʠʯʝʥʠʷ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʠ 

ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥ ʤʳʩʣʷʪ ʢʘʪʝʛʦʨʠʷʤʠ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ, ʘ ʥʝ ʠʥʪʝʨʝʩʦʚ ʯʝʣʦʚʝʯʝʩʪʚʘ ʚ ʮʝʣʦʤ: 

- ʟʘʱʠʪʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʝ ʜʘʪʴ ʠʩʯʝʟʥʫʪʴ ʪʦʣʴʢʦ ʯʪʦ 

ʧʦʷʚʠʚʰʠʤʩʷ ʦʪʨʘʩʣʷʤ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʥʝʩʧʦʩʦʙʥʳʤ ʚʳʜʝʨʞʘʪʴ 

ʨʝʘʣʴʥʦʩʪʴ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ. ʆʛʨʘʞʜʝʥʥʳʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʨʳʥʢʠ 

ʤʦʛʫʪ ʧʨʠʚʣʝʯʴ ʢʘʧʠʪʘʣʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʨʘʟʚʠʪʠʠ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ; 

- ʧʨʦʪʝʢʮʠʦʥʠʟʤ ʧʦʣʝʟʝʥ ʪʝʤ, ʯʪʦ ʦʥ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ ʟʘʥʷʪʦʩʪʴ 

ʥʘʩʝʣʝʥʠʷ, ʧʦʟʚʦʣʷʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ. ʅʦ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ 

ʤʝʨʳ ʧʨʦʪʝʢʮʠʦʥʠʟʤʘ ʥʝ ʚʳʟʦʚʫʪ ʦʪʚʝʪʥʫʶ ʨʝʘʢʮʠʶ ʩʦ ʩʪʦʨʦʥʳ ʠʥʦʩʪʨʘʥʥʳʭ 

ʧʘʨʪʥʝʨʦʚ. ɺ ʢʨʘʪʢʦʩʨʦʯʥʦʤ ʧʝʨʠʦʜʝ ʦʥ ʤʦʞʝʪ ʫʣʫʯʰʠʪʴ ʫʩʣʦʚʠʷ ʪʦʨʛʦʚʣʠ, 

ʟʘʩʪʘʚʣʷʷ ʠʥʦʩʪʨʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʝʩʪʠ ʧʨʦʪʝʢʮʠʦʥʠʩʪʩʢʠʝ ʠʟʜʝʨʞʢʠ; 

- ʧʨʦʪʝʢʮʠʦʥʠʩʪʩʢʘʷ ʧʦʣʠʪʠʢʘ ʛʦʩʫʜʘʨʩʪʚʘ ʟʘʱʠʱʘʝʪ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ 

ʚ ʧʝʨʠʦʜ ʝʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ; 

- ʧʨʦʪʝʢʮʠʦʥʠʟʤ ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʮʠʦʥʘʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ; 

- ʧʨʦʪʝʢʮʠʦʥʠʟʤ, ʧʨʠʤʝʥʷʷ ʠʤʧʦʨʪʥʳʝ ʧʦʰʣʠʥʳ, ʪʝʤ ʩʘʤʳʤ ʫʣʫʯʰʘʝʪ 

ʫʩʣʦʚʠʷ ʪʦʨʛʦʚʣʠ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʚʳʛʦʜʳ; 

- ʧʨʦʪʝʢʮʠʦʥʠʟʤ ʧʦʟʚʦʣʷʝʪ ʩʤʷʛʯʠʪʴ ʢʨʠʟʠʩ ʚ ʪʝʭ ʦʪʨʘʩʣʷʭ, ʢʦʪʦʨʳʝ 

ʧʝʨʝʞʠʚʘʶʪ ʥʝʛʘʪʠʚʥʳʝ ʧʨʦʙʣʝʤʳ ʚ ʩʚʦʝʤ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ; 

- ʧʨʦʪʝʢʮʠʦʥʠʟʤ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʯʨʝʟʚʳʯʘʡʥʳʭ ʫʩʣʦʚʠʷʭ (ʧʨʠ ʢʨʠʟʠʩʝ 

ʧʣʘʪʝʞʥʦʛʦ ʙʘʣʘʥʩʘ; ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʚʝʜʝʥʠʷ ʪʘʨʠʬʦʚ ʟʘ ʦʛʨʘʥʠʯʝʥʠʷ 

ʜʨʫʛʦʡ ʩʪʨʘʥʳ; ʢʦʛʜʘ ʧʦʷʚʣʷʝʪʩʷ ʥʫʞʜʘ ʚ ʟʘʱʠʪʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʦʪ 

ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʠʥʦʩʪʨʘʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʫʙʲʝʢʪʦʚ ʠ ʪ. 

ʧ.); 

- ʚ ʮʝʣʦʤ ʧʨʦʪʝʢʮʠʦʥʠʟʤ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʧʦʩʦʙ ʟʘʱʠʪʳ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʚ ʩʝʢʪʦʨʘʭ, ʚʘʞʥʝʡʰʠʭ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ (ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʪʘʣʠ, ʭʠʤʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ), ʩʧʦʩʦʙ 

ʟʘʱʠʪʳ ʦʪʜʝʣʴʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʩʣʦʝʚ (ʬʝʨʤʝʨʦʚ) ʠʣʠ ʥʝʢʦʪʦʨʳʭ 

ʜʝʧʨʝʩʩʠʚʥʳʭ ʨʝʛʠʦʥʦʚ (ʥʘʙʣʶʜʘʝʪʩʷ ʦʪʩʪʘʚʘʥʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʨʘʩʣʝʡ), 



  

ʢʘʢ ʩʧʦʩʦʙ ʟʘʱʠʪʳ ʫʨʦʚʥʷ ʞʠʟʥʠ (ʙʦʨʴʙʘ ʩ ʢʦʥʢʫʨʝʥʮʠʝʡ ʩʦ ʩʪʦʨʦʥʳ ʅʀʉ ʩ 

ʜʝʰʝʚʦʡ ʨʘʙʦʯʝʡ ʩʠʣʦʡ). 

ʋʯʠʪʳʚʘʷ ʠʥʪʝʛʨʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʠ ʦ 

ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʛʜʘ ʩʠʥʝʨʛʝʪʠʢʘ ʦʙʲʷʩʥʷʝʪ ʧʨʦʮʝʩʩ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʚ 

ʩʣʦʞʥʳʭ ʩʠʩʪʝʤʘʭ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʦʪʢʨʳʪʦʡ, ʧʨʠ 

ʵʪʦʤ ʟʘʢʨʳʪʘʷ ʩʠʩʪʝʤʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʘʤʠ ʪʝʨʤʦʜʠʥʘʤʠʢʠ ʜʦʣʞʥʘ ʚ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʡʪʠ ʢ ʩʦʩʪʦʷʥʠʶ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʥʪʨʦʧʠʝʡ ʠ ʧʨʝʢʨʘʪʠʪʴ 

ʣʶʙʳʝ ʵʚʦʣʶʮʠʠ. ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʧʨʠʥʮʠʧʦʤ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʩʣʫʞʠʪ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʥʦʚʦʛʦ ʧʦʨʷʜʢʘ ʠ ʫʩʣʦʞʥʝʥʠʝ ʩʠʩʪʝʤ ʯʝʨʝʟ ʬʣʫʢʪʫʘʮʠʠ 

(ʩʣʫʯʘʡʥʳʝ ʦʪʢʣʦʥʝʥʠʷ) ʩʦʩʪʦʷʥʠʡ ʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʧʦʜʩʠʩʪʝʤ. ʊʘʢʠʝ 

ʬʣʫʢʪʫʘʮʠʠ ʦʙʳʯʥʦ ʧʦʜʘʚʣʷʶʪʩʷ ʚʦ ʚʩʝʭ ʜʠʥʘʤʠʯʝʩʢʠ ʩʪʘʙʠʣʴʥʳʭ ʠ 

ʘʜʘʧʪʠʚʥʳʭ ʩʠʩʪʝʤʘʭ ʟʘ ʩʯʸʪ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʦʙʨʘʪʥʳʭ ʩʚʷʟʝʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʦʭʨʘʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʠ ʙʣʠʟʢʦʛʦ ʢ ʨʘʚʥʦʚʝʩʠʶ ʩʦʩʪʦʷʥʠʷ 

ʩʠʩʪʝʤʳ.  

ʆʩʥʦʚʥʦʝ ʧʦʥʷʪʠʝ ʩʠʥʝʨʛʝʪʠʢʠ ð ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʢʘʢ 

ʩʦʩʪʦʷʥʠʷ, ʚʦʟʥʠʢʘʶʱʝʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʚʘʨʠʘʥʪʥʦʛʦ ʠ ʥʝʦʜʥʦʟʥʘʯʥʦʛʦ 

ʧʦʚʝʜʝʥʠʷ ʪʘʢʠʭ ʤʥʦʛʦʵʣʝʤʝʥʪʥʳʭ ʩʪʨʫʢʪʫʨ ʠʣʠ ʤʥʦʛʦʬʘʢʪʦʨʥʳʭ ʩʨʝʜ, 

ʢʦʪʦʨʳʝ ʥʝ ʜʝʛʨʘʜʠʨʫʶʪ ʢ ʩʪʘʥʜʘʨʪʥʦʤʫ ʜʣʷ ʟʘʤʢʥʫʪʳʭ ʩʠʩʪʝʤ ʫʩʨʝʜʥʝʥʠʶ 

ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʪʠʧʘ, ʘ ʨʘʟʚʠʚʘʶʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʦʪʢʨʳʪʦʩʪʠ, ʧʨʠʪʦʢʘ 

ʵʥʝʨʛʠʠ ʠʟʚʥʝ, ʥʝʣʠʥʝʡʥʦʩʪʠ ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʦʷʚʣʝʥʠʷ ʦʩʦʙʳʭ 

ʨʝʞʠʤʦʚ ʩ ʦʙʦʩʪʨʝʥʠʝʤ ʠ ʥʘʣʠʯʠʷ ʙʦʣʝʝ ʦʜʥʦʛʦ ʫʩʪʦʡʯʠʚʦʛʦ ʩʦʩʪʦʷʥʠʷ [4]. 

ɺ ɽʚʨʘʟʠʡʩʢʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʩʦʶʟʝ (ɽɸʕʉ) ʩ 2015 ʛʦʜʘ ʧʨʦʠʩʭʦʜʠʪ 

ʨʘʩʰʠʨʝʥʠʝ ʟʘ ʩʯʝʪ ʥʦʚʳʭ ʛʦʩʫʜʘʨʩʪʚ-ʯʣʝʥʦʚ (ɸʨʤʝʥʠʷ, ʂʳʨʛʳʟʩʪʘʥ) ʠ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʞʝʣʘʪʝʣʴʥʦ ʫʯʠʪʳʚʘʪʴ ʠ ʧʨʦʩʯʠʪʳʚʘʪʴ 

ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʩʘʤʦʛʦ ʉʦʶʟʘ ʠ ʢʘʞʜʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. 

ʉʪʨʘʪʝʛʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʩʦʶʟʘ (ɽɸʕʉ) ʚ ʢʦʥʪʝʢʩʪʝ ʆʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʉʦʶʟʘ ʜʦ 2030 ʛʦʜʘ ʧʨʠʥʷʪʘ 16 ʦʢʪʷʙʨʷ 2015 ʛʦʜʘ ʥʘ ʟʘʩʝʜʘʥʠʠ ɺʳʩʰʝʛʦ 

ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʚʝʪʘ (ɺɽʕʉ), ʚ ʨʘʙʦʪʝ ʢʦʪʦʨʦʛʦ ʧʨʠʥʷʣʠ 

ʫʯʘʩʪʠʝ ʇʨʝʟʠʜʝʥʪʳ ʩʪʨʘʥ ɽɸʕʉ. 

ɺ ʨʘʤʢʘʭ ʵʪʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʜʦʢʫʤʝʥʪʘ, ʢʣʶʯʝʚʦʡ ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ 

ʷʚʣʷʝʪʩʷ ʢʦʦʨʜʠʥʘʮʠʷ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʦʣʠʪʠʢ ʠ ʨʘʟʨʘʙʦʪʢʘ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ 

ʤʝʨ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʵʢʦʥʦʤʠʢ ʩʪʨʘʥ ɽɸʕʉ, 

ɽʚʨʘʟʠʡʩʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʠ (ɽʕʂ) ʩʦʚʤʝʩʪʥʦ ʩ ʛʦʩʫʜʘʨʩʪʚʘʤʠ-

ʯʣʝʥʘʤʠ ʉʦʶʟʘ ʧʦʨʫʯʝʥʦ ʧʦʜʛʦʪʦʚʠʪʴ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʬʝʨ 

ʵʢʦʥʦʤʠʢ, ʦʙʣʘʜʘʶʱʠʭ ʠʥʪʝʛʨʘʮʠʦʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʘ ʪʘʢʞʝ ʤʝʨ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ.  



  

ʇʨʠ ʵʪʦʤ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʵʬʬʝʢʪ ʚʣʠʷʥʠʷ ʠʥʪʝʛʨʘʮʠʠ ʥʘ ʫʨʦʚʝʥʴ ɽɸʕʉ, 

ʦʧʨʝʜʝʣʷʝʤʳʡ ʢʘʢ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʩʮʝʥʘʨʠʷʤʠ ʩ ʪʝʢʫʱʠʤ ʠ ʤʘʢʩʠʤʘʣʴʥʳʤ 

ʫʨʦʚʥʝʤ ʠʥʪʝʛʨʘʮʠʠ, ʦʮʝʥʠʚʘʝʪʩʷ ʚ 210 ʤʣʨʜ. ʜʦʣʣ. ʉʐɸ ʚ ʪʝʢʫʱʠʭ ʮʝʥʘʭ 

ʠʣʠ ʚ ʧʨʝʜʝʣʘʭ 140 ʤʣʨʜ. ʜʦʣʣ. ʉʐɸ ʧʦ ʧʘʨʠʪʝʪʫ ʧʦʢʫʧʘʪʝʣʴʩʢʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʚ ʮʝʥʘʭ 2012 ʛʦʜʘ. ʕʬʬʝʢʪ ʦʪ ʫʯʘʩʪʠʷ ʚ ʉʦʶʟʝ ʢ 2030 ʛʦʜʫ ʜʣʷ 

ʛʦʩʫʜʘʨʩʪʚ-ʯʣʝʥʦʚ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 13% ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʚʘʣʦʚʦʛʦ 

ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʜʫʢʪʘ 

ʉʦʟʜʘʥʠʝ ʦʙʱʝʛʦ (ʝʜʠʥʦʛʦ) ʨʳʥʢʘ ʠ ʨʝʘʣʠʟʘʮʠʷ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ 

ʧʨʦʝʢʪʦʚ ʙʫʜʫʪ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʧʨʷʤʳʭ 

ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʠʟ ʪʨʝʪʴʠʭ ʩʪʨʘʥ, ʢʦʪʦʨʳʝ ʚ ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘ 

ʤʦʛʫʪ ʠʛʨʘʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʩʦʚʦʢʫʧʥʦʤ ʠʥʪʝʛʨʘʮʠʦʥʥʦʤ ʵʬʬʝʢʪʝ.  

ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʨʠʪʦʢ ʧʨʷʤʳʭ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʠʟ ʪʨʝʪʴʠʭ 

ʩʪʨʘʥ ʤʦʞʝʪ ʜʦʩʪʠʛʥʫʪʴ 90 ʤʣʨʜ. ʜʦʣʣ. ʉʐɸ ʢ 2030 ʛʦʜʫ. ʇʨʠ ʵʪʦʤ ʜʦʣʷ 

ʚʟʘʠʤʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʚʘʣʦʚʦʤ ʚʥʫʪʨʝʥʥʝʤ ʧʨʦʜʫʢʪʝ ʙʫʜʝʪ ʧʦʩʪʝʧʝʥʥʦ 

ʫʚʝʣʠʯʠʚʘʪʴʩʷ, ʘ ʜʦʣʷ ʠʥʚʝʩʪʠʮʠʡ ʠʟ ʪʨʝʪʴʠʭ ʩʪʨʘʥ ï ʩʥʠʞʘʪʴʩʷ.  

ʇʦ ʦʮʝʥʢʘʤ ʵʢʩʧʝʨʪʦʚ, ʚʘʞʥʦ ʦʮʝʥʠʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʟʦʚʳ:  

- ʦʙʱʠʝ ʜʣʷ ʚʩʝʭ ʩʪʨʘʥ ʤʠʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʦʩʫʜʘʨʩʪʚ-ʯʣʝʥʦʚ: ʩʤʝʱʝʥʠʝ 

ʮʝʥʪʨʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ, ʨʦʩʪ ʨʝʛʠʦʥʘʣʠʟʘʮʠʠ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ 

ʦʩʥʦʚʥʳʭ ʪʦʨʛʦʚʳʭ ʧʘʨʪʥʝʨʦʚ, ʤʠʨʦʚʘʷ ʩʠʩʪʝʤʘ ʜʝʥʝʞʥʦ-ʢʨʝʜʠʪʥʳʭ 

ʦʪʥʦʰʝʥʠʡ, ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʳʥʢʦʚ, ʚʦʣʘʪʠʣʴʥʦʩʪʴ 

ʤʠʨʦʚʳʭ ʮʝʥ ʥʘ ʙʠʨʞʝʚʳʝ ʪʦʚʘʨʳ, ʩʪʘʨʝʥʠʝ ʥʘʩʝʣʝʥʠʷ, ʫʨʙʘʥʠʟʘʮʠʷ, 

ʵʢʦʣʦʛʠʷ;  

- ʚʥʫʪʨʝʥʥʠʝ, ʭʘʨʘʢʪʝʨʥʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚ-ʯʣʝʥʦʚ ʠ 

ɽɸʕʉ ʚ ʮʝʣʦʤ: ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʘʥʢʮʠʠ, ʜʝʚʘʣʴʚʘʮʠʷ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʚʘʣʶʪ, ʠʟʤʝʥʝʥʠʝ ʜʝʥʝʞʥʦ-ʢʨʝʜʠʪʥʦʡ ʧʦʣʠʪʠʢʠ, ʩʥʠʞʝʥʠʝ 

ʪʝʤʧʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʙʠʟʥʝʩ-ʮʠʢʣʳ, ʪʨʘʥʟʠʪʥʳʝ ʪʨʝʥʜʳ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʪʦʨ; 

- ʠʥʪʝʛʨʘʮʠʦʥʥʳʝ, ʩʚʷʟʘʥʥʳʝ ʩ ʟʘʜʘʯʝʡ ʨʝʘʣʠʟʘʮʠʠ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ 

ʵʬʬʝʢʪʦʚ ʠ ʜʨ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʣʫʯʘʝ ʨʝʘʣʠʟʘʮʠʠ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ɼʦʛʦʚʦʨʘ ʦ ɽɸʕʉ 

ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʦʪ ʜʘʥʥʦʛʦ ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʥʘ ʧʦʩʪʩʦʚʝʪʩʢʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʦʟʠʪʠʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʢʘʢ ʦʪ ʢʘʞʜʦʡ ʩʪʨʘʥʳ, ʪʘʢ ʠ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʚ ʮʝʣʦʤ.   
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ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʩʦʩʪʦʷʥʠʠ ʜʝʣ, ʥʦ ʠ ʚʳʨʘʙʘʪʳʚʘʪʴ 

ʜʦʣʛʦʩʨʦʯʥʫʶ ʩʪʨʘʪʝʛʠʶ ʧʦʚʝʜʝʥʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʣʘ ʙʳ ʠʤ ʧʦʩʧʝʚʘʪʴ ʟʘ 

ʠʟʤʝʥʝʥʠʷʤʠ, ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʚ ʠʭ ʦʢʨʫʞʝʥʠʠ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʦʜʭʦʜʦʚ ʜʣʷ ʘʥʘʣʠʟʘ 

ʪʝʢʫʱʠʭ ʨʳʥʦʯʥʳʭ ʩʠʪʫʘʮʠʡ ʠʟ ʤʘʪʨʠʮ çʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ-

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴè ʷʚʣʷʝʪʩʷ ʤʘʪʨʠʮʘ McKinsey ʠʣʠ General Electric. 

ʄʘʪʨʠʮʘ GE (ʠʣʠ ʤʘʪʨʠʮʘ ʄʘʢ-ʂʠʥʩʠ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʦʮʝʥʢʝ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʝʜʠʥʠʮ ʥʘ 

ʦʩʥʦʚʝ ʜʚʫʭ ʢʦʦʨʜʠʥʘʪ: ʦʩʴ ʍ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʠʣʫ ʧʦʟʠʮʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʝʜʠʥʠʮʳ ʚ ʦʪʨʘʩʣʠ, ʦʩʴ Y ð ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʦʪʨʘʩʣʠ. 

ʂʘʞʜʘʷ ʠʟ ʵʪʠʭ ʢʦʦʨʜʠʥʘʪ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʫʯʝʪʦʤ ʥʝʩʢʦʣʴʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʘʥʘʣʠʟʘ ʪʝʢʫʱʝʡ ʩʠʪʫʘʮʠʠ, ʥʘ ʦʩʥʦʚʝ 

ʦʮʝʥʢʠ ʩʦʜʝʨʞʠʤʦʛʦ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʧʦʨʪʬʝʣʷ ʦʨʛʘʥʠʟʘʮʠʡ. ʇʦʣʦʞʝʥʠʝ 

ʧʨʝʜʧʨʠʷʪʠʷ ʥʘʥʝʩʝʥʦ ʥʘ ʧʦʜʦʙʥʦʡ ʤʘʪʨʠʮʝ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

ʈʠʩʫʥʦʢ 1. ʄʘʪʨʠʮʘ ʄʘʢ-ʂʠʥʩʠ 

 



  

ʄʘʪʨʠʮʘ ʄʘʢ-ʂʠʥʩʠ ʨʘʟʜʝʣʝʥʘ ʥʘ ʜʝʚʷʪʴ ʢʣʝʪʦʢ. ʇʨʝʜʧʨʠʷʪʠʷ, 

ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʪʨʝʭ ʠʟ ʥʠʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʘʢ ʧʦʙʝʜʠʪʝʣʠ, ʚ ʪʨʝʭ ʜʨʫʛʠʭ - 

ʢʘʢ ʧʨʦʠʛʨʘʚʰʠʝ, ʪ.ʝ. ʥʘʠʤʝʥʝʝ ʞʝʣʘʪʝʣʴʥʳʝ. ɺ ʦʜʥʦʡ ʢʣʝʪʢʝ ʨʘʟʤʝʱʘʝʪʩʷ 

çʚʦʧʨʦʩʠʪʝʣʴʥʳʡ ʟʥʘʢè, ʢʦʪʦʨʳʡ, ʢʘʢ ʠ ʚ BCG, ʠʤʝʝʪ ʥʝʦʧʨʝʜʝʣʝʥʥʦʝ, ʥʦ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʙʝʱʘʶʱʝʝ ʙʫʜʫʱʝʝ. ʂʣʝʪʢʘ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʧʨʠʙʳʣʠ, ʩʭʦʜʥʘ ʩ çʜʝʥʝʞʥʦʡ ʢʦʨʦʚʦʡè ʚ ʤʘʪʨʠʮʝ BCG.  

ɺʳʚʦʜʳ ʜʣʷ ʩʪʨʘʪʝʛʠʠ ʧʦ ʤʘʪʨʠʮʝ ʄʘʢ-ʂʠʥʩʠ ʦʧʨʝʜʝʣʝʥʥʳ ʠ 

ʦʜʥʦʟʥʘʯʥʳ: ʠʟ ʧʨʦʠʛʨʘʚʰʠʭ ʜʦʣʞʥʳ ʙʳʪʴ ʠʟʲʷʪʳ ʠʥʚʝʩʪʠʮʠʠ, ʧʦʣʦʞʝʥʠʝ 

ʧʦʙʝʜʠʚʰʠʭ ʫʢʨʝʧʣʷʝʪʩʷ. ʂʦʤʧʘʥʠʷ ʧʦʜʧʠʪʳʚʘʝʪ ʠʟʙʨʘʥʥʳʝ 

çʚʦʧʨʦʩʠʪʝʣʴʥʳʝ ʟʥʘʢʠè, ʧʳʪʘʷʩʴ ʧʨʝʚʨʘʪʠʪʴ ʠʭ ʚ ʧʦʙʝʜʠʪʝʣʝʡ. ʇʨʠʙʳʣʠ, 

ʩʦʟʜʘʚʘʝʤʳʝ ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ, ʠʥʚʝʩʪʠʨʫʶʪʩʷ ʚ ʧʦʙʝʜʠʪʝʣʝʡ ʠ ʚ 

çʚʦʧʨʦʩʠʪʝʣʴʥʳʝ ʟʥʘʢʠè. ʆʨʛʘʥʠʟʘʮʠʷ 6yʜʝʪ ʧʳʪʘʪʴʩʷ ʧʨʝʚʨʘʪʠʪʴ ʩʨʝʜʥʠʝ 

ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʚʳʠʛʨʘʚʰʠʝ ʠʣʠ ʞʝ ʨʘʩʩʤʦʪʨʠʪ ʚʘʨʠʘʥʪ ʠʟʲʷʪʠʷ ʚʣʦʞʝʥʠʡ [1; 

2].  

ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʘʥʘʣʠʟʘ: 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʝʜʠʥʠʮ 

(ʩ.ʭ.ʝ.) ʦʨʛʘʥʠʟʘʮʠʠ. ɼʣʷ ʵʪʦʛʦ ʚʳʜʝʣʷʶʪ ʦʪʜʝʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʫʩʣʫʛ ʠʣʠ ʪʦʚʘʨʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ: 

ʘ) ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʦʜʠʥʘʢʦʚʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʢʣʠʝʥʪʘ; 

ʙ) ʦʜʠʥʘʢʦʚʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʥʘ ʨʳʥʦʢ, ʜʠʢʪʫʝʤʘʷ 

ʚʥʝʰʥʠʤʠ ʫʩʣʦʚʠʷʤʠ; 

ʚ) ʠʜʝʥʪʠʯʥʳʝ ʮʝʣʝʚʳʝ ʛʨʫʧʧʳ ʧʦʢʫʧʘʪʝʣʝʡ; 

ʛ) ʝʜʠʥʘʷ ʩʪʨʘʪʝʛʠʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠ ʚʳʧʣʘʪ. 

2. ʉʙʦʨ ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʣʦʞʝʥʠʠ 

ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʨʳʥʢʝ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʳ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: 

ʘ) ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʦʣʷ ʨr ʥʢʘ; 

ʙ) ʦʙʲʝʤ ʧʨʦʜʘʞ ʠ ʧʨʠʙʳʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ; 

ʚ) ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ. 

3. ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʟʠʮʠʡ ʩ.ʭ.ʝ. 

ʇʨʦʚʝʜʝʤ ʘʥʘʣʠʟ ʪʝʢʫʱʝʡ ʩʠʪʫʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʦʮʝʥʢʠ ʩʦʜʝʨʞʠʤʦʛʦ 

ʧʦʨʪʬʝʣʷ ʥʝʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ/ʧʨʝʜʧʨʠʷʪʠʷ. ʆʧʨʝʜʝʣʠʤ ʥʘʧʨʘʚʣʝʥʠʝ 

ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʵʪʦʡ ʥʝʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ/ʧʨʝʜʧʨʠʷʪʠʷ, 

ʫʯʠʪʳʚʘʷ ʜʚʘ ʥʘʧʨʘʚʣʝʥʠʷ:  

ʘ) ʦʧʨʝʜʝʣʠʤ ʢʦʦʨʜʠʥʘʪʫ ʍ (ʪʘʙʣ. 1): 

 

ʊʘʙʣʠʮʘ 1. ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪʳ ʍ 



  

ʇʦʟʠʮʠʠ ʚ ʢʦʥʢʫʨʝʥʪʥʦʡ 

ʙʦʨʴʙʝ 

ɿʥʘʯʠʤʦʩʪʴ 

ʬʘʢʪʦʨʘ 
ʆʮʝʥʢʘ 

ʬʘʢʪʦʨʦʚ ʈʝʟʫʣʴʪʘʪʳ 

 

ʂʦʦʨʜʠʥʘʪʘ 

1 2 3 4 5 
 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʟʠʮʠʷ ʥʘ 

ʨʳʥʢʝ 

3    4  12  

ʆʪʥʦʩʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʫʩʣʫʛʠ 

1   3   3 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʬʠʥʘʥʩʦʚʘʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴ 

3     5 15 

ʆʪʥʦʩʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ 

2   3   6 

ʉʫʤʤʘ 9   36 4,00 

 

ʙ) ʦʧʨʝʜʝʣʠʤ ʢʦʦʨʜʠʥʘʪʫ ʋ (ʪʘʙʣ. 2): 

ʊʘʙʣʠʮʘ 2. ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪʳ ʋ 

ʇʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʨʳʥʢʘ ɿʥʘʯʠʤʦʩʪʴ 

ʬʘʢʪʦʨʘ 

ʆʮʝʥʢʘ 

ʬʘʢʪʦʨʦʚ ʈʝʟʫʣʴʪʘʪʳ ʂʦʦʨʜʠʥʘʪʘ 

1 2 3 4 5 

ʈʦʩʪ ʨʳʥʢʘ ʠ ʝʛʦ ʨʘʟʚʠʪʠʝ 3  2    6 

2,87 

ʂʘʯʝʩʪʚʦ ʨʳʥʢʘ 2   3   6 

ʂʦʥʢʫʨʝʥʪʥʘʷ ʩʠʪʫʘʮʠʷ 2    4  8 

ʉʠʪʫʘʮʠʦʥʥʘʷ ʩʚʷʟʴ ʩ 

ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ 

1   3   3 

ʉʫʤʤʘ 8   23 

 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʠʟʚʝʜʝʤ ʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

ʧʦʣʦʞʝʥʠʷ ʩ.ʭ.ʝ. ʥʘ ʤʘʪʨʠʮʝ (ʨʠʩ. 2). 

ʇʨʠʚʣʝʢʘʪʝʣʴ

ʥʦʩʪʴ  

ʨʳʥʢʘ 

ɺʳʩʦʢʘʷ 
ʀʥʚʝʩʪʠʨʦʚʘʥʠʝ 

ʠʣʠ ʫʭʦʜ ʩ ʨʳʥʢʘ 
ʀʥʚʝʩʪʠʨʦʚʘʥʠʝ 

ʋʜʝʨʞʠʚʘʪʴ ʠʣʠ 

ʨʘʩʰʠʨʷʪʴ 

ʣʠʜʝʨʩʪʚʦ ʥʘ 

ʨʳʥʢʝ 

ʉʨʝʜʥʷʷ 

ʋʭʦʜ ʩ ʨʳʥʢʘ, 

ʧʦʩʪʝʧʝʥʥʦʝ 

ʩʦʢʨʘʱʝʥʠʝ 

ʠʥʚʝʩʪʠʮʠʡ 

ʈʦʩʪ ʠʥʚʝʩʪʠʮʠʡ 

ʠʣʠ ʫʭʦʜ 

ʋʜʝʨʞʠʚʘʪʴ 

ʣʠʜʝʨʩʪʚʦ 

ʅʠʟʢʘʷ 

ʉʦʢʨʘʱʝʥʠʝ 

ʠʥʚʝʩʪʠʮʠʡ (ʫʭʦʜ 

ʩ ʨʳʥʢʘ) 

ʇʦʩʪʝʧʝʥʥʦʝ 

ʩʦʢʨʘʱʝʥʠʝ 

ʠʥʚʝʩʪʠʮʠʡ, 

ʠʟʲʷʪʠʝ 

ʦʩʥʦʚʥʦʛʦ 

ʢʘʧʠʪʘʣʘ 

ʀʟʲʷʪʠʝ 

ʦʩʥʦʚʥʦʛʦ 

ʢʘʧʠʪʘʣʘ, 

ʠʟʙʠʨʘʪʝʣʴʥʘʷ 

ʦʙʦʨʦʥʠʪʝʣʴʥʘʷ 

ʩʪʨʘʪʝʛʠʷ 

  ʅʠʟʢʘʷ ʉʨʝʜʥʷʷ ɺʳʩʦʢʘʷ 

  ʇʦʟʠʮʠʷ ʚ ʢʦʥʢʫʨʝʥʮʠʠ 



  

ʈʠʩʫʥʦʢ 2. ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʨʘʪʝʛʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʤʘʪʨʠʮʳ çʄʘʢ-ʂʠʥʩʠè 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʘʙʣʠʮ ʦʧʨʝʜʝʣʠʣʠ ʢʦʦʨʜʠʥʘʪʳ ʧʦʟʠʮʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ 

ʤʘʪʨʠʮʝ: ʭ=4,00 ʠ ʫ=2,87. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʧʦʨʪʬʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʦʙʦʩʥʦʚʘʥʥʳʝ ʚʳʚʦʜʳ ʦ ʪʦʤ, ʢʘʢʫʶ ʩʪʨʘʪʝʛʠʶ ʨʘʟʚʠʪʠʷ ʚʳʙʨʘʪʴ ʜʣʷ 

ʚʳʜʝʣʝʥʥʦʡ ʩ.ʭ.ʝ. ʅʘ ʛʨʘʬʠʢʝ ʜʘʥʥʘʷ ʪʦʯʢʘ ʥʘʭʦʜʠʪʩʷ ʚ ʢʚʘʜʨʘʪʝ - ʫʜʝʨʞʠʚʘʪʴ 

ʣʠʜʝʨʩʪʚʦ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʝʜ ʧʨʝʜʧʨʠʷʪʠʝʤ, ʘʥʘʣʠʟ ʪʝʢʫʱʝʡ ʩʠʪʫʘʮʠʠ ʢʦʪʦʨʦʛʦ 

ʧʨʦʚʦʜʠʣʩʷ, ʩʪʦʠʪ ʟʘʜʘʯʘ ʫʜʝʨʞʠʚʘʪʴ ʠ ʫʢʨʝʧʣʷʪʴ ʣʠʜʝʨʩʪʚʦ ʩʚʦʠʭ ʧʦʟʠʮʠʡ. 

ɼʣʷ ʝʝ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʤʫ ʧʨʝʜʧʨʠʷʪʠʶ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʝ ʢʘʯʝʩʪʚʦ ʚ ʨʘʟʫʤʥʦʤ ʮʝʥʦʚʦʤ ʜʠʘʧʘʟʦʥʝ, ʧʨʦʚʦʜʠʪʴ 

ʵʬʬʝʢʪʠʚʥʫʶ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʧʦʣʠʪʠʢʫ, ʨʘʩʰʠʨʷʪʴ ʧʨʦʜʫʢʪʦʚʳʡ ʨʷʜ, 

ʚʥʝʜʨʷʪʴ ʥʦʫ-ʭʘʫ, ʘ ʪʘʢʞʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʙʘʟʳ ʣʦʛʠʩʪʠʢʠ 

(ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ, ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ). 
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ɻ.ɹ. ʃɹʐɹɾɻ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ 

 

ɸʅɸʃʀɿ ɼʀʅɸʄʀʂʀ ʇʈʆʀɿɺʆɼʀʊɽʃʔʅʆʉʊʀ ʊʈʋɼɸ ɺ 

ʈɽʉʇʋɹʃʀʂɽ ʂɸɿɸʍʉʊɸʅ 

 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʧʦʢʘʟʘʪʝʣʝʤ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʩʦʩʪʦʷʥʠʝ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ. ʆʥʘ ʠʥʪʝʛʨʠʨʫʝʪ ʚ ʩʝʙʝ 

ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʩʧʦʩʦʙʳ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʪʝʭʥʠʯʝʩʢʫʶ 

ʦʩʥʘʱʝʥʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ), ʥʘʣʠʯʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʘʢʪʠʚʥʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʩʪʨʘʥʳ ʠ ʫʨʦʚʝʥʴ ʝʛʦ ʨʘʟʚʠʪʠʷ (ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʘʮʠʠ).  

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʠ ɸʛʝʥʪʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ [1] ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʚ 

ʂʘʟʘʭʩʪʘʥʝ ʟʘ ʧʝʨʠʦʜ 1993 ï 2014 ʛʛ. ɼʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 
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ʈʠʩʫʥʦʢ 1. ɼʠʥʘʤʠʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʚ ʂʘʟʘʭʩʪʘʥʝ 

 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʦʩʪʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ï ʦʪ 

1 637,75 ʜʦʣʣʘʨʦʚ ʉʐɸ ʚ 1993 ʛ. ʜʦ 25 601,85 ʜʦʣʣʘʨʦʚ ʉʐɸ ʥʘ ʦʜʥʦʛʦ 

ʟʘʥʷʪʦʛʦ ʨʘʙʦʪʥʠʢʘ ʚ 2014 ʛ., ʪ.ʝ. ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʚʦʟʨʦʩʣʘ ʚ 15,63 

ʨʘʟʘ, ʠ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʧʨʠʨʦʩʪ ʩʦʩʪʘʚʠʣ 1 141,15 USD ʥʘ ʨʘʙʦʪʘʶʱʝʛʦ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʠʝ ʪʝʤʧʳ ʨʦʩʪʘ, ʂʘʟʘʭʩʪʘʥ ʝʱʝ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʩʪʘʝʪ ʦʪ 

ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ. ɺ ʉʐɸ, ʣʠʜʝʨʝ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʪʨʫʜʘ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʦʩʪʘʚʣʷʝʪ 100-105 ʪʳʩ. ʜʦʣʣʘʨʦʚ ʉʐɸ, ʪ.ʝ. 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʚ ʂʘʟʘʭʩʪʘʥʝ ʙʦʣʝʝ, ʯʝʤ ʚ 4 ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʚ 

ʉʐɸ. 

ʇʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʧʷʪʴ ʵʪʘʧʦʚ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ 

ʂʘʟʘʭʩʪʘʥʘ: 

1) 1993 ï 2003 ʛʛ. ï ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʨʝʜʥʝʛʦʜʦʚʳʤ ʧʨʠʨʦʩʪʦʤ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʥʘ 11,6%; 

2) 2004 ï 2008 ʛʛ. ï ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʧʨʠʨʦʩʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ 

ʩʦʩʪʘʚʠʣ 31,1%; 

3) 2009 ʛ. ï ʧʘʜʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʥʘ 14,1%; 

4) 2010 ï 2013 ʛʛ. - ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʧʨʠʨʦʩʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ 

ʩʦʩʪʘʚʠʣ 17,0%; 

5) 2014 ʛ. ï ʩʥʠʞʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʥʘ 5,4%. 

ɼʣʷ ʚʳʷʩʥʝʥʠʷ ʧʨʠʯʠʥ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ 

ʨʘʩʩʤʦʪʨʠʤ ʠʟʤʝʥʝʥʠʷ ʦʩʥʦʚʥʳʭ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ, 

ʬʘʢʪʦʨʦʚ: ʦʙʲʝʤʘ ɺɺʇ ʠ ʢʦʣʠʯʝʩʪʚʘ ʟʘʥʷʪʦʛʦ ʥʘʩʝʣʝʥʠʷ. ɼʠʥʘʤʠʢʘ 



  

ʠʟʤʝʥʝʥʠʡ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʧʨʠʚʝʜʝʥʘ ʥʘ 

ʨʠʩʫʥʢʘʭ 2 ʠ 3.  

 

ʈʠʩʫʥʦʢ 2. ɼʠʥʘʤʠʢʘ ɺɺʇ 

 

 

ʈʠʩʫʥʦʢ 3. ɼʠʥʘʤʠʢʘ ʟʘʥʷʪʦʛʦ ʥʘʩʝʣʝʥʠʷ 

 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʨʠʩʫʥʢʘ 2, ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʪʨʫʜʘ ʧʦʣʥʦʩʪʴʶ ʩʦʚʧʘʜʘʝʪ ʩ ʭʘʨʘʢʪʝʨʦʤ ʠʟʤʝʥʝʥʠʷ ʦʙʲʝʤʘ ɺɺʇ: 

- ʚ ʧʝʨʠʦʜ 1993 ï 2003 ʛʛ. ï ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʧʨʠʨʦʩʪ ɺɺʇ ʩʦʩʪʘʚʠʣ 11,8% 

(ʧʨʠʨʦʩʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ - 11,6%); 

- ʚ ʧʝʨʠʦʜ 2004 ï 2008 ʛʛ. ï ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʫʚʝʣʠʯʝʥʠʝ ɺɺʇ ʩʦʩʪʘʚʠʣʦ 

34,2% (ʧʨʠʨʦʩʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʩʦʩʪʘʚʠʣ 31,1%); 

- ʚ 2009 ʛ. ï ʩʥʠʞʝʥʠʝ ɺɺʇ ʩʦʩʪʘʚʠʣʦ 13,6% (ʧʘʜʝʥʠʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʥʘ 14,1%); 



  

- ʚ ʧʝʨʠʦʜ 2010 ï 2013 ʛʛ. ï ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʧʨʠʨʦʩʪ ɺɺʇ ʩʦʩʪʘʚʠʣ 19,4% 

(ʧʨʠʨʦʩʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ - 17,0%); 

- ʚ 2014 ʛ. ï ʧʨʦʠʟʦʰʣʦ ʩʥʠʞʝʥʠʝ ɺɺʇ ʥʘ 6% (ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʪʨʫʜʘ ʩʥʠʟʠʣʘʩʴ ʥʘ 5,4%). 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ɺɺʇ ʂʘʟʘʭʩʪʘʥʘ ʚ ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʢʦʥʲʶʥʢʪʫʨʦʡ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ (ʥʝʬʪʠ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ 

ʧʨʦʜʫʢʪʦʚ), ʪ.ʝ. ʠʟʤʝʥʝʥʠʷ ʚ ʦʙʲʝʤʘʭ ɺɺʇ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟʤʝʥʝʥʠʷʤʠ ʮʝʥ ʥʘ 

ʥʝʤ. 

ʏʠʩʣʝʥʥʦʩʪʴ ʟʘʥʷʪʦʛʦ ʥʘʩʝʣʝʥʠʷ (ʨʠʩ. 3) ʚʦʟʨʘʩʪʘʣʘ ʙʦʣʝʝ ʤʝʜʣʝʥʥʳʤʠ 

ʪʝʤʧʘʤʠ ʩ 6 963,4 (1993 ʛ.) ʜʦ 8 510,1 ʪʳʩ. ʯʝʣʦʚʝʢ (2014 ʛ.), ʪ.ʝ. ʥʘ 22%. ʇʨʠ 

ʪɻʦʤ ʚ ʧʝʨʠʦʜ ʩ 1993 ʧʦ 1999 ʛ.ʛ. ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʟʘʥʷʪʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʥʘ 12,3% (ʩ 6 963,4 ʜʦ 6 105,4 ʪʳʩ. ʯʝʣ.), ʯʪʦ ʩʚʷʟʘʥʦ ʩʦ 

ʩʪʘʥʦʚʣʝʥʠʝʤ ʨʳʥʦʯʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʩʪʨʘʥʝ. ʀ, ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ, ʜʦ 2014 

ʛ. ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʡ ʨʦʩʪ ʟʘʥʷʪʦʛʦ ʥʘʩʝʣʝʥʠʷ ʩʦ ʩʨʝʜʥʝʛʦʜʦʚʳʤ 

ʪʝʤʧʦʤ 2,5%. ɺ 2014 ʛ. ʧʨʦʠʟʦʰʣʦ ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʟʘʥʷʪʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʥʘ 0,7%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʚ 

ʂʘʟʘʭʩʪʘʥʝ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʙʲʝʤʦʤ ʧʨʦʠʟʚʝʜʝʥʥʦʛʦ 

ɺɺʇ, ʢʦʪʦʨʳʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʥʲʶʥʢʪʫʨʦʡ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ.  

ɺʣʠʷʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʟʘʥʷʪʦʛʦ ʥʘʩʝʣʝʥʠʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ʕʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪʥʠʢʦʚ ʚ ʩʪʨʘʥʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʪʘʙʠʣʴʥʦ (ʤʝʥʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ), ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʲʶʥʢʪʫʨʳ 

ʥʝʬʪʷʥʦʛʦ ʨʳʥʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ ʚʘʨʴʠʨʫʝʪʩʷ ʟʘ ʩʯʝʪ, ʚ 

ʦʩʥʦʚʥʦʤ, ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʪʨʫʜʘ. ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʤʠʨʦʚʳʭ ʮʝʥ ʥʘ 

ʤʠʥʝʨʘʣʴʥʦʝ ʩʳʨʴʝ ʧʦʚʳʰʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʙʦʯʝʡ ʩʠʣʳ, 

ʠ, ʥʘʦʙʦʨʦʪ, ʧʨʠ ʩʥʠʞʝʥʠʠ ʮʝʥ ï ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪʥʠʢʦʚ ʩʥʠʞʘʝʪʩʷ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʭ ʪʨʫʜʘ.    

ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʠʥʘʤʠʢʦʡ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʟʘʨʧʣʘʪʳ ʦʜʥʦʛʦ 

ʨʘʙʦʪʥʠʢʘ (ʨʠʩ.4), ʢʦʪʦʨʘʷ ʧʦʣʥʦʩʪʴʶ ʘʜʝʢʚʘʪʥʘ ʠʟʤʝʥʝʥʠʶ ɺɺʇ ʩʪʨʘʥʳ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ. 

 



  

 

ʈʠʩʫʥʦʢ 4. ɼʠʥʘʤʠʢʘ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʦʜʥʦʛʦ 

ʨʘʙʦʪʥʠʢʘ 
 

ɺʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʨʘʙʦʪʥʠʢʘ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʪʨʫʜʘ ʧʨʷʤʘʷ ʠ ʠʤʝʝʪ ʣʠʥʝʡʥʳʡ ʚʠʜ ʩ ʪʝʩʥʦʪʦʡ ʩʚʷʟʠ ʦʪ 

ʫʨʦʚʥʷ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ  (ʨʠʩ.5). 

 
ʈʠʩʫʥʦʢ 5. ɿʘʚʠʩʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʪʨʫʜʘ ʨʘʙʦʪʥʠʢʦʚ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʦʡ.  
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ʉ.ʃ. ʅʁʀɹʅɺɾʃʇɻɹ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ ɸʣʤʘʪʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʫʤʘʥʠʪʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʩʦʶʟʦʚ, ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ 

 

ʕʂʆʅʆʄʀʏɽʉʂʆɽ ʈɸɿɺʀʊʀɽ ʈɽʉʇʋɹʃʀʂʀ ʂɸɿɸʍʉʊɸʅ ʀ 
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